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Universal Milling Machine. 

We illustrate on this page a universal 
milling machine, designed especially with 
reference to the finer kinds of tool makers’ 
and similar work, yet with sufficient rigidity 
and strength to take a fairly heavy cut 
when occasion demands it. 

The general design conforms to what is 
now well settled and standard practice, the 
foot stock being, however, of a design 
peculiar to this and other machines by the 
same builders, while the spiral head is 
made upon new lines entirely, its construc- 
tion being shown by our reproduction of 
the working drawings by which it is made. 

The table of the machine can be swiveled 
to any angle, and it has automatic feed 
with automatic trip in any position. 

The feed has four changes, and is tripped 
automatically, or by hand, under full cut, 
as easily as when the table is running light. 
A full range of spirals, right and left- 
hand, can be cut from 
one turn in 1 inch to one 
turn in 100 inches, by both 
simple and compound gear- 
ing. For every-day prac- 
tice, the range of simple- 
geared spirals is amply suflfi- 
cient, and the gears are as 
readily changed as on an or- 
dinary screw-cutting lathe. 

The spindle is of forged 
crucible steel, hollow its 
entire length, and the front 
end threaded, and hole tapered, so that arbors 
and chucks, fitting spiral head, will inter- 
change with main spindle. 

As stated above, the spiral head is new in 
design, is so arranged that the elevation of 
its spindle to or near the vertical position 
raises the work as little as possible above 
the platen, and the arc through which it 
can be rotated in a vertical plane is 210°. 
It can be used on either end of the table. 
As will be perceived, the motion is im- 
parted to the worm (for spiral milling) 
through the medium of helical gears, whose 
end thrust, as well 
as that of the worm 
spindle, is taken 
by steel balls run 
ning on hardened 
steel surfaces. The 
smaller perspect 
ive engraving is 
an enlarged view 
of the same head, 
as made plain, / ¢., 
without the gear- 
ing for rotating 
the spindle by 
power. This de- 
sign of head is be- 
lieved to secure 
accuracy, and at 
the same time 
great rigidity and 


Strength. 





The spindle of 


spindle bearing, bracing it and securing 
rigidity. The two spindle bearings are tied 
together by an arch at the top, which also 
supports the overhanging arm. A bearing 
9 inches long is bored in the arch, slotted at 
the top, and provided with two clamping 
screws. The arm can be quickly inserted, 
clamped fast, and as quickly removed. 

The spindle boxes are of bronze, made in 



























the spiral head is 
also hollow, pieces 
fifteen-sixteenths 
inch diameter passing clear through it. 

The cone pulley has its smallest step to- 
wards the front, which permits the top of the 

lumn to slope upward toward the front- 


halves. 
a deep rib running around the middle, faced 
square with the turned surface, and forced 
into a groove cut into the column and box 
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They are cylindrical in form, with 


cap. The outside of the box is finished 
entirely in the lathe, which makes its re- 
production, when worn out, a simple mat- 
ter. 

The elevation to the knee and the cross- 
motion is indexed to read in thousandths of 
an inch. 

The foot-stock of centers has valuable 
features in the placing of the center, so 
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that shank or end-milling cutters can be 
used as close to the inner side of center as 
to the top. 
with the use of extremely small cutters, and 


This feature dispenses largely 


increases the quantity, and improves the 
quality of work that can be prcduced on 
the machine. Adjustment to take up wear 
is provided wherever lost motion would 
affect the accuracy of the machine. 

The vertical adjustment of the knee is 
144 inches ; in-and-out movement of platen 
(in line with spindle), 4$ inches ; automatic 
feed, 18 inches ; length of platen, including 
oil-pans, 33 inches ; diameter of work taken 
on centers, 8} inches ; length between cen- 
ters, 14 inches; size of front spindle bear- 
ing, 2 inches by 3} inches; weight of ma- 
chine, 1,200 pounds. It is made by the 
Kempsmith Machine Tool Co., Milwaukee, 
Wis. 





- ape —_ 
Some Old Practice in Engine Building. 


By W. H. Boorn. 








I have been noticing the discussion of the 
steam engines at Chicago, a report of which 
has been appearing in the AMERICAN Ma- 
cutnist. There is evidently some thought 
given to the comparatively easy working of 
bearings in locomotives under apparently 
adverse conditions. As the name of Hick- 
Hargreaves has been mentioned, I would 
say that I remember going to see one of 
their large 1,200 or 1,500 horse-power single- 
crank engines driving a large doubling mill 
at a place called Eazley, near Bolton, Lanca- 
shire. If I recollect rightly, it drove its 
load with a pair of 3-foot belts, and one 
narrower one of 12 inches. What I wished 
to refer to, however, was the very con- 
siderable end movement of thecrank-shaft— 
fully half an inch to and fro in the bearings 
at each revolution. 

It seems to me that we need have little 
hesitation in setting down the general good 
condition of railroad axles to the longt- 
tudinal motion in the bearings. 

The Centennial beam engines have been 
discussed as though they were somewhat ab- 
normal. Excepting the stroke, which was 10 
feet, I believe, there was nothing abnormal, 
A pair of beam engines, with 10 feet stroke, 

were put to work 
a few years ago 
—probably 20—at 
amillin Keighley, 
Yorkshire, and I 
find in anold note- 
book that Fair- 
bairns, of Man- 
chester, built 
what they termed 
100 nominal 
., horse- power beam 
- engines, with cyl- 
inders 534 inches 
diameter, and a 
stroke of 7 feet 
6 inches. They 
revolved at 184 
revolutions per 
minute, but were 
speeded to 203. 





A pair of nom- 
inal 60 horse-pow- 
er engines at the 
mills of J. Bright 
& Bros., of Rochdale, had 40-inch cylinders, 
8 feet stroke, and beams 26 feet long, with 


connecting rods 22 feet long. They origi- 


nally ran at 18 revolutions per minute, and 
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I helped to alter them to 26 revolutions, 
and also to reduce the cylinders to 30 inches 
to suit a higher pressure. 

I am sorry 1 cannot give some further 
particulars of large beam engines, but I 
have seen several very huge affairs, viz., a 
pair at the India Mill, Darwen, at the India 
Mills, Stockport, and a very large pair ata 
mill near Ashton under Lyne (Oldham, 
Whitaker & Co.’s.) There was a beam 
pumping engine somewhere at a Lanca- 
shire colliery that had a 14-foot stroke. 

All these old beam engines were cast from 
cold blast iron. I have heard it argued 
that cold blast iron is stronger than hot 
blast merely in the imagination. Without 
going into any argument about this, or 
saying that the greater strength is not due 
to some other cause than the cold blast, I 
think one may at least doubt whether the 
hot blast advocates ever helped to break up 
an old beam engine. I have, and I hold my 
opinion as to the old irons. 

Horizontal engines were curiosities in my 
young days, and looked poor affairs by the side 
of the fine structures they displaced. The 
horizontal engine, however, came into use 
with higher pressures, as a means of using 
what was then the high pressure of 50 pounds 
before it was exhausted into the old beam 
engines. The trouble with these latter was 
not altogether that they were not strong 
enough to carry the new pressures, but that 
their foundations were not heavy enough. 
The cylinders stood on a pier of massive 
masonry, and the crank shaft was weighted 
by another wall of heavy blocks, the pillars 
carrying the entablature under the beam 
center being also carried on heavy masonry 
going down 12 to 20 feet. Originally cal- 
culated to be amply heavy for boiler press- 
ures of 7 pounds and upwards to 30 pounds, 
these foundations would lift up at each 
steam admission, one or other of them, 
and it became necessary to set the valves 
late, and wire-draw the steam. 

I have mislaid it, or would send a dia- 
gram from an engine built by the cele- 
brated Lowmoor Iron Co., to work at a 
boiler pressure of 7 pounds, about the year 
1830. There were stand pipes carried up 
from the water space of the boilers to a 
height of about 15 feet above water line. 
They had open tops, and the water over- 
flowed when the pressure was too great, 
and gave notice thereby. The engine 
originally had a stroke of 7 feet, but the 
crank being condemned, a new one was 
substituted giving a stroke of 7} feet, as 
there was an excess of 14 inches clearance 
at each end of the cylinder, which it was 
deemed well to fill up. There was a com- 
plete steam jacket round the cylinder 
through which the working steam passed 
on its way to the cylinder. This engine 
worked at 300 horse-power up to five years 
ago, for the last ten years of its life, with 
50 pounds boiler pressure, and a _ high- 
pressure cylinder between the connecting 
rod and the beam center, this method of 
compounding being termed McNaughting, 
from its inventor, as distinguished from the 
method above described of using horizontal 
engines to bring the steam duwn to the 
range for the beam engine. 

A beam engine had a lot of cast-iron 
about it. The main shaft was cast iron, 
for there were no steam hammers to make 
such large shafts. These shafts were cast 
on end, in a pit, with a large head for dirt, 
and they always worked better than 
wrought: iron. 

The beam center ‘‘ gudgeon”’ was cast, 
and so were the end gudgeons, and even 
the pump pins, for the beam worked not 
only the air pump at its half radius, but 
the boiler-feed pump. When open stand 
pipes became unsuitable for the higher 
pressures beginning to be carried, they 
were changed for long open-top glass 
tubes filled with mercury, upon which a 
few inches of oil was floated. Steam was 
let into the closed mercury box at the base, 
and once set right in graduation, there was 
no trouble with these pressure gauges being 
inaccurate. Air-pump buckets had no 


rings; they were simply blocks of cast-iron 
with a wide groove of 3 or 4 inches by 
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1 inch, and this groove was filled with 
spruce lagging in narrow pieces driven in 
tight, and turned to fit the pump, the dry 
wood swelling as it wore down toa good 
fit. Sometimes plaited rope was used in 
place of the spruce. 

Gum valves were not known; the foot 
valve of the air pump was a gun metal 
flap on two end-bearing pins, and the air- 
pump bucket had a pair of such heavy 
doors, whilst the delivery valve was similar, 
and the air pump top was closed, the rod 
working through a gland. Though the 
above represents practice of 1830, and a 
considerable advance had been made even 
by the year 1850, the habit of building for 
eternity brought all this old practice right 
down to my early days. Prior to 1860, the 
very profitable state of the cotton trade was 
bringing forward many new mills with im- 
proved engines, but this progress was 
checked by the war of secession, and econ- 
omy was the order of the day, and the 
search for economy brought out compound 
working to help out the old engines a few 
years longer. Few beam engines have been 
built since 1875. 

Regarding old engines, one which is prob- 
ably still working, as it was so valued by 
its owners, was at a factory at or in the 
vicinity of Leigh, Lancashire. The beam 
was a balk of timber of large section, and 
generally the engine was similar to the Sun 
and Planet beam engine at South Kensing- 
ton Museum. Only a few days ago I met 
the old engineer who removed this museum 
engine from its old home in a city brewery, 
and placed it in the museum. 

Regarding the trouble so often experi- 
enced with hot shaft bearings, this almost 
invariably comes from careful but brainless 
workmanship. The erector of the engine 
takes every care to place the brasses per- 
fectly level, and then he puts in a reaming 
tool that he calls the crank-shaft neck, and 
he loads this with 60 or 80 tons in the shape 
of a wheel, and tries to ream out one end of 
each bearing. In a few weeks time this 
smooth-turned reamer does its work, and if 
the bearings be now tested they will be 
both found to slope to the shaft center by a 
small amount, which is simply the measure 
of the deflection of the shaft under its load. 
As mentioned by one speaker in the dis- 
cussion I have referred to, Hick- Hargreaves 
commenced some years ago to allow their 
crank-shaft bearings to freely swivel, so as 
to place themselves exactly parallel with 
the slope of the shaft. This was first done, 
I believe, for the engines for the Deptford 
station of one of the London electric light- 
ing companies. 

No matter how stiff a shaft may be 
made, it must deflect somewhat under a 
heavy central load, and though a mere 
100th of an inch in 3 feet may not seem 
much, it is theoretically sufficient to place 
all the pressure at one end of a bearing. 
Where not made to swivel, the bearings 
ought to be given some inward inclination, 
but it is difficult to calculate the exact 
angle of deflection, first, because the shaft 
varies in diameter towards its middle; 
secondly, because the load of the wheel is 
neither concentrated at the one point, nor 
is it distributed in a manner that can be 
figured upon; and, thirdly, because the 
modulus of elasticity of the material of the 
shaft is not known accurately. In the old 
days before we planed the under side of a 
pedestal, it was thought good and proper 
practice to place a slab of oak or pine be- 
tween the pedestal and its seat and the 
result was good. Nowadays our ideas have 
gone ahead of our abilities to figure up to 
them, and we plane the base, and its seat- 
ing, of the pedestal, but cannot line up to 
our practice. Considering how small a de- 
flection will make so great a mischief, are 
we not justified in placing «a layer of 
felt under the pedestal, so gaining a dis- 
tribution of pressure over the whole length 
of bearing? These remarks, of course, ap- 
ply more particularly to such engines as 
have the crank-shaft pedestals separate 
from the bed castings. Now, all such sepa- 
rate pedestals are customarily made thus in 
cross section (Fig. 2) at their bases, the 





parts a and } being planed. This compels 
the pedestal to take an even keel on its 
bearing plate on the bed, and it seems 
wrong—it is accuracy out of place. I would 
reverse matters and plane the part c, Fig. 3, 
and I would plane it, or rather mill it ever 
so little, rounding so that it could accommo- 
date itself exactly to the shaft. Then, with 
an allowance of 130 pounds per square inch 
of bearing area (bearing area being length 
x diameter), there would be very little 
trouble with hot bearings, but without such 
precautions, 50 pounds pressure nominally 
will cause heating. We may sometimes see 
sheet lead employed to distribute pressure 
in cases that cannot be accurately arranged 
otherwise. The mistake with lead is that it 
is used in continuous sheet, and, perhaps, 
over too great an area, and its substance is 
so confined that it cannot flow, and might 
as well be hard steel. A better plan would 
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Fig. 2. Fig. 3. 


be to use lead wire sieve cloth, if it could 
be got, and failing that, perforated lead, 
the perforations allowing movement or flow 
of the surrounding material. 

A designer in his office may scheme out 
matters to his own satisfaction, and in a 
concern manufacturing articles in quantity 
his arrangements can be carried out, but 
we are not all of us connected with such 
concerns. Many of us are so placed as 
never to see at work the machinery we 
have planned, and it is devising machinery 
that is to be erected at a distance upon 
masonry and timber foundations that de- 
partures must be made from ordinary rules 
in order to defeat as far as possible the 
diablerie of some stupid fellow one may 
never even see. The kind of man I have in 
my mind is he who, though every pro- 
vision be made for the prevention of the 
formation of shoulders on, let us say, a 
round bar sliding to and fro in a bush, by 
arranging that the bar shall be turned down 
at each end of its bearing so as to enter the 
bush a half-inch at each end of its travel, 
yet contrives to put things together so that 
this does not take place, and a shoulder 
forms at one end, in course of time to be a 
source of trouble if a bearing be lined up 
so as to alter the position of parts even a 
trifle. You cannot argue with that stamp 
of man; he is hopeless. You cannot give 
him new notions ; he is too tied to what he 
learned years ago. You may disclaim the 
originality of the ideas you are trying to 
impart, and credit them honestly to Porter 
or some other fellow you have looked upon 
long as a better man than yourself, but it is 
of no use; he will not hear of anything 
new, and thus it is we go on perpetuating 
old patterns in millwrighting that are quite 
wrong to-day, simply because we have dis- 
carded the means which made these patterns 
good and useful. We have discarded the 
elastic bedding strips because we have now 
got planing machines, and we think the old 
engineers used the strips because they had 
no planers. But they did not, and our bet- 
ter tools have been the cause of more hot 
boxes than they have removed. I knowa 
concern which had a sudden outburst of 
enthusiasm in respect of fine workmanship, 
and they had a lot of Whitworth gauges, 
and set out to do a better class of work. 
The result was that the first machine zon- 
structed on the new basis pretty well tore 
itself to pieces, the bearings seizing all 
over. Those people confounded good work 
with fine fits. They were perfectly correct 
in making things to gauge, but wrong in 
their gauges; they failed because they fitted 
two articles made on shop tools to gauges 
made by the finest methods, forgetting they 
were making machinery not gauges. What 
they wanted to do was to work between 
definite limits fixed by maximum and mini: 
mum gauges, but they did not know this, 
and so went back to the old method—good, 
but expensive. 

Coming back a moment to the old steam 
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engines, one remembers how steadily they 
turned despite their slow speed and com. 
paratively light fly-wheels. This doubtless 
was largely due to the heavy masses of 
iron to be put in motion by the initi,| 
steam, and it used to be remarked that 
toothed gears would work well when driyey 
by a beam engine that failed when a hor; 
zontal engine was employed. 
It was simply that no severe shock co 

travel past the heavy beam and connectir: 
rod. 
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An Improved Crank-pin Oiler. 





We illustrate by the accompanying 
gravings the latest form of the Safety cran 
pin oil cup, a cup which in its original fo 
has been on the market about two yea: 
and has been very successful in overcomi 
the difficulties commonly experienced wit) 
such oilers, though still leaving room fur 
improvement, especially in the direction »f 
simplicity, as the present illustration shows 

H is the plunger which rises and fa’'s 
with the motion of the engine, forcing pa: 
of the desired amount of oil to the crank 
pin, while at the same time the oil is flashe:j 
on top of the plunger and passes down 
through its hollow center, thus giving two 
distinct and separate feeds, so that in using 
this cup there are two chances against its 
feed becoming clogged. Kis the cover of 
the cup, containing two passage ways P, /”. 
One of these is to allow the oil to enter the 
cup, and the other is the vent hole by which 
the air in the cup passes out. On top of 
the cover is an escutcheon S, operated by 
means of a handle V passing through it. 
When the cup is in operation, this handle is 
turned hard to the right, bringing the holes 
in the escutcheon out of line with the holes 
in the cover of the cup, and the escutcheon 
being threaded and turning on a corres 
ponding thread on the cup cover, allows of 
an absolutely tight seat being made between 
the escutcheon aud the cover, so that it is 
impossible for the oil to spill out while the 
cup is working. To fill the cup the handle 
N is turned to the left until the holes in 
the escutcheon and the cover are in line, 
when the oil can be quickly poured in 
from a spring bottom can, and as the air is 
allowed free vent through the vent hole 
there is no spilling of oil possible with 
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CRANK PIN OILER. 
ordinary care. The screw / passing throug 
the escutcheon allows it to turn to the left 
just a sufficient distance to bring the hol 


£ 


in line. The feed is regulated bythe reg 
lating screw /? which admits of a regu! 
tion as fine as ;)45 of an inch or less, This 
regulating screw passes through the stuffing 
nut W, and through the packing / in the 
same manner that the stem of a glol 
valve passes through its stufling nut, ar 
the tension on the regulating screw ‘s 
altered by turning this stuffing nut V san 
as the packing is tightened or loosened on 
globe valve. 

The plunger // having a square shoulde: 
against the bottom of the cup, the oil stoys 
feeding as soon as the engine stops runnin 
and there is therefore no waste. Owing 
its fine regulation, it can be set to feed ju 
the desired amount of oil, and with tl 
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proper size cup, it can be so regulated as to 
run for a half day or a full day as desired, 
go that the engine need never be stopped to 
refill the cup, and the only attention re- 
quired from the engineer is to fill it at the 
proper times,as it doesits work automatically. 
The manufacturers are the Penberthy 

Inj-ctor Company, Detroit, Mich. 

—— ope 
A New Tap Holder. 





We present with this engravings of a 
new tap holder which is designed to be 
used in the drill press, lathe or screw ma- 
chine, and to drive a tap true and steadily 
until the bottom of the hole is reached or 
some abnormal resistance encountered, 
when a friction disk slips and allows the tap 
to stop while the spindle of the machine 
runs on. 

As will be seen from the engraving the 
holder consists of a peculiar form of chuck 
having a taper shank (though, of course, 
the shank may be of any required form to 
suit the machine it is to be used in); within 
the enlarged portion of this chuck is a fiber 
friction disk (shown in dark cross section 
lines), this disk having two beveled surfaces 
the pressure upon which is adjustable by 
simply turning the outer threaded ring, 
which is done by aspanner wrench. This 
ring forces against the friction disk another 
ring which is driven by three pins, connect- 
ing it with the body of the chuck and thus 
preventing any accidental tightening or 
loosening of the threaded adjusting ring. 

The shank of the tap holding chuck 
passes through this ring as shown, and is 
held by two small spring plungers which 
engage with a groove formed in this shank 
—one of these plungers only is shown in 
the engraving. 

Collets for driving taper-shank drills can 
also be used, and can be inserted or removed 
without stopping the machine. 

The fiber friction disk does not drive di- 
rectly upon the squared portion of the 
shank, but fits over a squared upward ex- 
tension of_the steel sleeve which itself has 
a squared hole through it. 

One of these tools which we have exam- 
ined shows that they are very well made, 
and in use they have proven very eflicient 
and satisfactory. 

They are made in two sizes, one for taps 
from + inch to 3 inch, inclusive, the other 
for taps from 2 inch to 1} inches, inclusive, 
by the Pacific Tucking and Mfg. Co., 471 
473 Eighteenth street, Brooklyn, N. Y. 

Saas 
Compound Marine Engine. 





We illustrate herewith a compound ma- 
rine engine, built by the Morris Machine 
Works, Baldwinsville, N. Y. The engrav- 
ing is of a 5''x10''x6" engine. The cylinders 
are cast separately and bolted together with 
a receiver between them. The high-pressure 
cylinder has a balanced valve of the same 
typeas that used in the Straight Line engine, 
and which we have published drawings of. 
The valve on the low-pressure cylinder is a 
common ‘‘D” valve. The cranks are ar- 
ranged at an angle of 45 degrees. All work- 
ing parts, such as piston rod, crosshead, 
connecting rod, crank shaft and link motion, 
are made of steel. The cylinders are sup- 
ported by cast-iron columns behind and 
polished steel rods in front, giving full 
view of all the working parts. Oil reser- 
voirs are fitted on the back side of the en- 
gine, and by pipes leading from these 
reservoirs, the crosshead guide, crank-pin, 
and crosshead pin are automatically oiled. 
The engine is highly finished in every way. 
One of them during a recent trial ran con- 
tinuously at 450 revolutions per minutt, 
showing no tendency to heat. 

2 

Mr. Harris Tabor, in a communication 
which recently appeared in the AMERICAN 
Macurnist, makes the following statement : 








“It is well known that steam cannot be ex- 
panded in locomotive cylinders to the extent 
that is called for in stationary engines, 
for the exhaust would not be sufficient 


to give the required draught.” This may 


be one reason why locomotives are not 
equipped with three and four sets of cylin- 
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ders, a condenser, air pump, etc., but if so, 
it is one of such infinitesimal importance that 
no one has ever before given it recognition, 
much less stamped it as a well-known fact. 
If Mr. Tabor had seen his statement in cold 
type before the paper was issued he would 
probably have run his pencil through it.— 
Railway Review. 
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are to the cubes of.their diameters. Hence 
their buoyancy increases as the cubes of 
their diameters, while the resistance to their 
rising (a purely surface action) varies as the 
squares of their diameters. This law holds 
good for all homogeneous liquids, like 


water, which latter is all that we need to 
consider for the present purpose. If, there- 





New Tap Houper. 


About Siphons—Y. 





By LEICESTER ALLEN. 





In my last article (issue of December 28, 
1893), I promised in a concluding article to 
explain a simple device for removing unab- 
sorbed gas from water to be siphoned. By 
unabsorbed gas is meant gas floating in 
water in the form of large or small bubbles— 
a condition entirely different from that of 
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fore, water, containing large numbers of 
gas bubbles, be allowed to flow into a deep 
open vessel over its upper edge, and water 
be constantly drawn from the bottom of the 
vessel through a pipe or siphon, all the gas 
freely floating will rise to the top of the 
iq uid in the vessel and escape into the at- 
mosphere, provided the vessel be large 
enough to give time for the escape. If the 
descent of the liquid in the vessel be more 
rapid than the rate of ascent of the bub- 
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gas held in solution, as will be seen pres- 
ently. Gas freely floating in the form of 
bubbles rises to the upper surface of a 
liquid and there escapes. The larger the 
bubbles the more rapidly they rise, the outer 
surfaces of the bubbles, supposing them to 
be spherical in form, being to their volumes 
respectively as the squares of their diameters 


bles in still water, some of the bubbles will 
be carried down and will enter the pipe. 
Such a reservoir to be effective must be 
large enough to reduce the velocity of de- 
scent to less than the rate at which the gas 
bubbles rise. 

W hen water is to be siphoned from sources 
where gas is constantly produced through 
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the decomposition of organic matter, or 
where water is surcharged with gas pro- 
duced by the chemical reactions of mineral 
substances, such a vessel placed at the sup- 
ply end will be found to keep siphons go- 
ing much longer than they will work with- 
out the use of such a device, especially if 
the flow through the siphon be controlled at 
the discharge end by a cock, so that it does 
not work at its full capacity. When work- 
ing at full capacity, a siphon having a 
small internal diameter will not fail from 
the presence of air or gas as soon as one of 
large diameter. This results partly from 
the law above set forth governing the sep- 
aration of bubbles from liquids, and partly 
from the fact that bubbles of gas adhere 
with some force to solids. One can often 
observe such bubbles sticking to the sides 
of glass vessels containing water or to 
stakes stuck in the bottoms of springs or 
pools. In small pipes such bubbles will 
mass together, and extending across the 
whole diameter of the pipe will be swept 
on and finally discharged, precisely as loose- 
ly fitting corks would be discharged. In 
fact, this action may be well illustrated by 
the action of loosely fitting balls of cork. 
The latter, }-inch diameter, might be insert- 
ed one after another in the supply end of a 
siphon >, inch diameter, and they would be 
carried on and successively discharged at 
the other end. But suppose balls of cork 
of this diameter to be continuously placed 
in the supply end of a siphon one foot in 
diameter, the velocity of flow through 
which should be less than the rate with 
which the balls would rise through still 
water by virtue of their own buoyancy. 
The corks will, under such conditions, no 
longer be discharged, but will rise to the 
highest point of the bend and there accumu- 
late. Now, a bubble of gas is a ball much 
lighter than cork, and it has, moreover, the 
power of coalescing with other balls of its 
kind, and if enough of these enter a siphon 
whose bore is considerably larger than the 
diameter of the bubbles the latter will often 
unite in amass in the bend of the tube, 
and thus separate the Hquid into two inte- 
gral columns. If the flow through the tube 
be not sufficiently rapid to sweep on the ac- 
cumulated air and discharge it the separated 
columns will continue to separate more and 
more until finally the flow will stop. The 
stoppage thus produced will occur sooner in 
large than in small siphons, and in those 
working more nearly to their limit of lift 
in the shorter leg than in those that do not 
approach this limit, and in either large or 
small siphons it will occur sooner when the 
flowis remittent or intermittent than when 
they are kept running to their full ca- 
pacity. 

What has been said with reference to free 
gas taken into the supply end of a siphon, 
applies, in the main, also to gas which is 
dissolved in water, air being the gas most 
commonly present. Water freely exposed 
to air always contains a certain quantity of 
air dependent upon the temperature and 
atmospheric pressure. Any one can prove 
this by heating in a glass vessel water that 
has been exposed to the air. As the tem- 
perature rises the entire inner surface of the 
heated vessel below the upper surface of the 
liquid will be covered with small air bub- 
bles formed from air driven out of the water. 
The following table compiled from‘ Bunsen’s 
Gasometry” shows amounts of air dissolved at 
different temperatures by air, under press- 
ure of the atmosphere, at sea level, or a press- 
ure of 0.76m. of mercury column, the vol- 
ume of the absorbed air being what it would 
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have at the same pressure and at a temper- 
ature of 32° F. or 0° C. In this table is indi- 
cated the amountof air (the volume of water 
being taken as unity) which will be absorbed 
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at the temperatures given in columns 1 and 
8, the absorbed volumes of air being indi- 
cated in columns 2 and 4, these volumes be- 
ing those which the absorbed air takes at 
0° C., and at a pressure of 0.76m. of mer- 
cury. 

It must be remembered that air set free in 
the upper part of a siphon will immediately 
take a larger volume than it would have at 
the level of the inlet end of the tube or 
pipe. The increase of volume practically 
accords with the law of Boyle and Mariotte, 
which is expressed in the equation, 

PV, =P, Vy, 
in which P, represents a pressure per square 
inch equal to that of a column of mercury 
0.76 meters in height, and V, represents a 
unit of volume, say, a cubicinch ; while /, 
and V, represent, respectively, a pressure 
higher or lower than /,, and a volume 
which )V, will take under the pressure /’,, 
the temperature remaining constant. We 
may therefore write, assuming )V, to be one 
cubic inch, 
O76 2h. Vy or 
0.76 
Ps 
This expression may be interpreted as fol- 
lows: 

Atmospheric pressure expressed in any ac- 
cepted units, divided by 
any other pressure ex- 
pressed in similar units 
gives volume at the latter 
pressure in cubic units. 
For instance, if we sup- 
pose the internal pressure 
at the highest point of the 
siphon to be reduced to 
0.19m. of mercury col- 


= V, in cubic inches. 


Siphon with 


Airin Bend 


umn, we shall find 0 76 
0.19 


as the space in cubic 
inches that one cubic inch 
of air entering the inlet 
of a siphon at sea level 
will fill at the pressure 
named, when its temperature remains the 
same as at the inlet. 

Now, the table of absorption given above 
shows that at 0° C. water freely exposed to 
air absorbs 0.02471 its volume of air; and if 
the supposed siphon be transferring water at 
this temperature, each cubic inch of air 
would increase to four cubic inches, if it 
were set free at the upper bend. If 1,728 
cubic inches of the liquid pass this bend 
per minute, then, 

0.76 


1,728 x 0.02471 x i 10.674 


cubic inches will be the volume of air that 
will pass with the water, provided the air 
be swept on and discharged at the outflow. 
In a l4inch pipe this would prove fatal to 
the operation of a siphon in a very short 
time, were the air immediately set free 
under the reduced pressure. Fortunately, 
a considerable time is required for the 
escape and massing together of the, at first, 
almost infinitely small globules of air which 
form with the diminution of pressure, and 
thus a large portion of them never escape, 
but being carried over the bend toward the 
outflow are re absorbed as the pressure upon 
them increases again on their approach to 
the outflow. It is easily seen that the slower 
the velocity of the flow the greater will be 
the opportunity for the escape of the air and 
its accumulation in the bend. 

The condition in the bend will, under 
such circumstances, after a time 
nearly that shown in the diagram, where 
the line 2 ¢ shows the height at which water 
stands in the shorter leg, the height in the 
longer leg being at «/, while a thin rivulet 
of water will run over the lower part of 
the bend. Afteratime the columns in the 
two legs will separate more, and water no 
longer flowing over the bend, the column in 
the longer leg (unless the latter has a small 
enough caliber to hold the column solid by 
capillary action) will break, and running 
out allow air to pass into the discharge 
end of the siphon, if this end be above 
water, and the flow will then entirely cease. 
If the outflow end be submerged, the final 
cessation of flow will be somewhat deferred, 
but it will be certain in any siphon carrying 
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ordinary water whose mean rate of flow is 
not rapid enough at all times to sweep the 
air out of the bend. 

If the flow in an operative siphon be 
stopped by closing one end only, air will 
accumulate in the bend, enough water being 
forced out of the open end to make place 
for the accumulation ; but it will take con 
siderable time for this to prove obstructive 
when the siphon is again set to work. If 
both ends be stopped off while the bend has 
very little or no air in it the air will be re- 
tained in the water. Thus, a siphon may 
become inoperative while not working by 
leaving either end unstopped ; and the mere 
fact that the unstopped end be submerged 
will not prevent this occurrence; provided 
the siphon be left in this condition long 
enough. This point is not, I believe, gener- 
ally known; but in the use of siphons work 
ing at nearly the limit of lift in the shorter 
leg, I have had them become inoperative 
from this cause several times after standing 
idle for weeks, although the flow was 
stopped by a cock at the supply end and 
the discharge end remained submerged. In 
some applications intermittent siphons are 
useful as in automatic flush traps, etc. A 
few words regarding this interesting appli- 
cation of’ hydraulic principles may ap- 
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propriately conclude this series of articles. 

The construction of an intermittent siphon 
is shown in the diagram ; in which a repre- 
sents the inlet, 2 the outlet siphon, and ¢ the 
chamber from which water or other liquid 
is to be discharged intermittently. The 
water level at the lower end of the short leg 
of the siphon is indicated by the line / :; 
the level when the siphon is filled is indi- 
cated by the line /’ /. The liquid flows in 
at a, rises from the level / / to /’ /’, and then 
flows through the siphon till the level is 
brought down to // again. 

It is evident that, if the inflow in any 
given time be as great as the outflow in the 
same time, the action of the siphon will not 
intermit. Also, if the inflow be infinitely 
slow, the discharges and intermissions can 
only take place at infinitely long intervals. 
From this it may be inferred that there must 
be some relation between the rates of inflow 
and outflow which, when established, will 
make the intervals between discharges a 
minimum. 

Our first inquiry will be regarding this 
relation ; and in conducting it the follow- 
ing notation will be found convenient : 

Let 7’ represent the duration, in seconds, 
of the interval between discharges ; ¢, the 
time, in seconds, necessary to fill the chamber 
e from the level / / to/’/ ; q the quantity 
in cubic inches necessary to fill the chamber, 
and ¢, the time necessary to discharge the 
quantity 7 from the siphon », 

Case 1 —The outflow is greater than the 
inflow, else the siphon will not intermit its 
flow. The inflow is at a constant rate. 

The quantity g runs in in ¢, seconds; 
q 
1 
The quantity 7 siphons out in ¢, seconds ; 
q 


therefore rate of inflow. 


th fore = rate of outflow. 
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; ‘ t 
While 4 runs out, - runs in again, and 
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qts 2 
t, qYty ty 
Gq au 
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2 
which is the time in which the quantity 4‘ 
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will siphon out, , 
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2 
While 1s siphons out, q's will flow 
1 ‘ ‘a 
in; therefore, 
2 


q ty r 
t, qts ts 
q qé, ty 
ft. 


2 


which is the time in which is will siphon 
1 
out. 

If now we equate with 7’ the several 
times of outflow, together with the time of 
inflow, we shall gain an expression for this 
interval, which evidently must be the sum 
of the time it first takes for the chamber to 
fill plus the total time of running out. We 
have therefore 


2 8 

T=t, +t, + 2 , etc., indefinitely. 
1 1 

Inspection of this series shows that the 


common ratio is ?. Therefore, 
1 
pe fs t, 
a ts tf =, 
ft t 


Differentiating this we have, 


2 
_ (t,; —t,)2¢t, dt—t, dt (2) 


dT 
(t, — t,)? 
Hence, 
aus 2 
d7 (t, —t,) 2¢t, —4, 0 (8) 
dt (t, — t,)® 
(t, —t,)2¢, —t, =0 (4) 
2(t, —t,)—¢t, =0 5 
2¢,—2t,—?t, = 0 (6) 
Therefore, 
bai ele (7) 


This value of ¢, is positive, and hence it 
is the value of ¢, in the function of 7’ when 
the latter has a minimum value. Hence the 
interval of discharge will be the smallest 
possible when the rate of inflow is half that 
of the outflow; and this is true for all 
capacities of the chamber and rates of out- 
flow whatever they may be. 

Case 2.—The inflow also intermits. 

The rates of inflow and outflow for a 
minimum interval between the beginnings 
of two consecutive outflows or their termina- 
tions being as 1 to 2, it follows that whether 
the inflow intermits or not, the relation be- 
tween the mean rate of the inflow (including 
the time of intermission) must be 4 that of 
the outflow ; andif we write ¢’ asthe symbol 
for the time of actual inflow, and ¢’ as the 
symbol for the time during which the inflow 
intermits, we shall have ¢ + ¢’ = 24¢,. 
2. 
A Handy Drawing Instrument. 








By Frep H. Convin. 

For any one having such work as laying 
out teeth of any kind, either on the draw- 
ing board or in the shop, considerable time 
can be saved by using the little instrument 
shown with this, which can be made very 
cheaply by any one at all familiar with tools. 

The usual way is to draw the outside cir- 
cle, space it off the required number of 
teeth, draw the inner circle representing the 
base of the teeth, and after drawing the 
angles desired for the face and back of one 
tooth, lay off the spaces on the inner cir- 
cles proportionately far apart, so as to make 
the required inclination or angle all the way 
round. With this instrument, the outer 
circle can be drawn, divided, and the in- 
clination determined on as in the first case, 
then this little tool comes into play and 
makes the inner circle unnecessary in most 
cases, and in any case does away with the 
inner divisions of the circles. A strip of 
sheet brass or German silver, about 4) 
thick, and in my case, 5 inches long by § 
wide, is slotted nearly the whole length, as 
shown, and at the upper end a hole drilled 
for the clamp and nut shown at 4A, for 
clamping the arm # in any position. This 


arm is made as shown, and hinged on the 
under side of the main piece, as shown in 
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the side sketch, the thickness of the arm 
and the under flange of the needle point 
screw C being made the same as show: 
The needle point is held in a screw whi) 
is clamped to the main piece by the thun.! 
nut shown at D, the needle point being ly 
by friction in the screw just mention 
The slot allows complete adjustment of :! 
needle point so as to accommodate any siz 
circle within its range, which is consid 
able. In using, the needle point is, of cour: 
placed at the center of the circle, and 
arm adjusted to the required angle, af 
which all that is necessary to complete + 
teeth is to draw the lines by the arm ; 
move the instrument 
sa) 7 | the next notch, and 
| | on until completed, th: 
| | moving the arm to 
) other angle of the too: 


©! 
&S 
| | and drawing from the 
ye 


‘ same point, the crossing 
D of the lines shows + 
bottom of the teeth, wit 
out any circle being 
drawn or divisions made 
In some cases the main 
Lys, Piece will come right so 
Vi ‘.+ as to be used, as shown 
yr ~ by the dotted lines, in 
\ drawing one side of the 
face while the arm draws the other side, but 
this depends on the angle chosen for the 
teeth. 

The teeth shown merely show what cian 
be done, not an ideal tooth, and the lower 
teeth show two angles on the back side such 
as are sometimes adopted for milling teeth: 
To those whose work warrants such an in 
strument I can heartily recommend it as 
very useful and labor-saving, and the cost 
is trifling, but tothe man who never has 
any work of this kind, I would say don’t fil! 
your kit with it, for it is not one of these 
universal arrangements that will draw per 
fect ellipses, cycloids, etc., by changing the 
set screws. 
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The Compression Curve. 





By Frank H. BAuu. 





In the AMERICAN Macuinist of January 
llth, Professor Webb gives a graphical 
method for determining the most economical 
compression curve for any given expansion 
curve. His method is briefly as follows : 

Referring to Fig. 1 (page 5), let B C repre 
sent a given expansion curve for which it 
is required to select the most economical 
compression curve. 

Produce the expansion curve from ( to 
M, where it intersects the continuation of 
the back pressure line H D. Next, draw 
the line S 7’ parallel to H D, so that the 
area A B 7’ S shall equal CM D, 

Then Professor Webb tells us that .\ s 
will be the most economical compression 
curve. The same conclusions are reached 
by Professor Cotterill, in his work entitled 
‘*The Steam Engine.” It must be admitted 
that Professor Webb’s method is a very 
clever one for reaching this result, but does 
it give the most economical compression 
curve? An answer to this question will be 
sought in the following investigation: 

In considering the effect of compression, 
the question may be variously stated as 
follows: 

1. Required to construct the expansion 
and compression curves of a diagram so 
that a given M. E. P. may be most econ 
omically obtained. 

2. Required to locate a compression cur\ 
that will correspond in economy with 
given expansion curve. 

3. Required with a given expansion cur\ 
to locate the most economical compressi: 
curve. 

The last proposition is the one Professor 
Webb seeks to solve. 

It is the most difficult of the three, b: 
cause a correct solution cannot be obtained 
without introducing into the problem tl 
modifying effect of cylinder condensatio: 
and even with an engine having no cylinde 
condensation, the demonstration would hav: 
no practical value, because, as will b: 
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shown further on, the same M. E. P. can be 
obtained with a smaller consumption of 
steam by locating both the compression and 
expansion curves so that they shall bear 
another relation to each other, which rela- 
tion will also be defined and explained. 

t will further be shown that the first two 
propositions of the compression curve 
problem as stated, are easy of solution by 
the method just mentioned, and when solved 
by this method, the result holds good with 
out any regard to cylinder condensation, 
while Professor Webb’s method does not 
solve any of the three propositions when 
applied to the real engine, with which we 
have to deal. 

Referring again to Fig. 1, and resuming 
the consideration of Professor Webb’s 
method, he undertakes to prove that V S 
is the most economical compression curve 
by showing that if this curve is moved in 
either direction, and the resulting area of 
useful diagram is divided by a line corre- 
sponding to N WM, the quotient in every 
case will be less than when the curve is 
located as shown. In this demonstration 
he compares the areas of diagrams repre- 
senting different amounts of work without 
considering the consequent modifications 
imposed by cylinder condensation. The 
possible error of disregarding so important 
a factor will appear in the following com- 
parison between Figs. 1 and 2. 


Area of A BM N (Fig. 2)........ 66". 
Length of line WoW... .... 0680560 112". 
66 _ 58. 

1.12 


3y the same method applied to Fig. 1, 


Avesiot AUB OC DN... 6650s ees 2.04”. 
Length of ine No... 65 esses 4.34". 
2.04 _ AT. 

4.34 


If diagrams representing different amounts 
of work may be compared by Professor 
Webb’s method, then it has been demon- 
strated by the above that the diagram of 
Fig. 2 is the most economical. 

Let us see how this corresponds with 
facts that are obtained in engine trials. 

Fig. 3 is a graphical representation of the 
performance of an 80 horse-power single 
cylinder automatic cutoff engine tested 
under varying loads by Professor Carpen- 
ter, of Sibley College, Cornell University. 

This test is fully reported in Vol. XIV 
of the ‘‘ Transactions of the American So- 
ciety of Mechanical Engineers,” from which 
Fig. 3 has been copied. Referring to Figs. 
1 and 2, the M. E. P.’s represented by these 
diagrams are, respectively, as follows: 

1 AA the! SRR Ct 2 PR eR 33.6 lbs. 

i OR Ye 20 da. a 13 2 lbs. 

In the engine tested by Professor Car- 
penter, which furnished the data for Fig. 3, 
the consumption of steam per I. H. P., 
with 13.2 M. E. P., was more than 40 
pounds, and with 33 pounds M. E. P., less 
than 31 pounds per horse power per hour. 
Reviewing then, it would appear that by 
using Professor Webb’s method of compar- 
ing the diagrams of Figs. 1 and 2 the latter 
is supposed to require 23 per cent. less 
steam per horse-power per hour than the 
former, but by the figures of actual tests, it 
uses about 33 per cent. more steam per 
horse-power per hour than Fig. 1. 

This enormous difference represents the 
possible magnitude of the error that is in- 
cluded in any theory for comparing the 
relative economy of diagrams of different 
areas, if cylinder condensation is neglected, 
and Professor Webb’s conclusions are, there- 
fore, not correct when applied to the engine 
tested by Professor Carpenter. 

Continuing the investigation, let us assume 
an imaginary engine in which cylinder con- 
densation does not occur. With this engine 
Professor Webb’s demonstration would ap- 
ply, and his conclusions, as represented by 
the diagram of Fig. 1, would satisfy the re- 
quirements of the third proposition with 
which we started out, but it will now be 
shown that even with this impossible engine 
that has been assumed the same amount of 


work may be realized from a smaller amount 
of steam than the line V ¥ represents, if 
the expansion and compression curves are 
both located according to a law suggested 
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in a paper read before the American Society 
of Mechanical Engineers, and published in 
Vol. XIV of their transactions beginning 
on page 1067. 

This law may be briefly stated as follows: 

Whenever the area of any diagram ex- 
ceeds the area of theoretically perfect dia- 
gram A B MN, Fig. 2, then this excess of 
area must be distributed along both the ex- 
pansion aad compression curves in such a 
manner that the useful areas added along 
each curve shall be accompanied with the 
same proportionate loss by free expansion 
at exhaust opening and in the clearance 
space, this free expansion being measured 
by the areas of the diagram which extend 
beyond the limit of piston travel, as ( MV D 
and #1 A F, Fig. 4, which diagram has 
been produced by the method just de- 
scribed. Fig. 1 has already been described 
as a diagram produced by Professor Webb's 
method, and its area of 2.04 inches divided 
by the length of the line V MV equals .47, as 
already stated. Thearea A BC DN, Fig. 4, 
is also 2 04 inches, but the length of the line 
N M is only 4.18”, instead of 4.34’, as in 
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LETTERS FROM PRACTICAL MEN. 





Chemistry (and Other Things) in Melt- 
ing Iron. 
Editor American Machinist : 

The treatment of the question in regard 
to oblong furnaces by Mr. West, March 8th, 
does not by any means agree with our 
practice in smelting, and the ‘‘bunging up” 
of a furnace can be traced directly to its 
mismanagement. When material is prop- 
erly handled, it cares very little whether 
the furnace is square, round, or otherwise, 
that {t melts itself in. This I know from 
sad experience, and one can hardly realize 
the change that has come about in the last 
few years. With coke from $15 to $60 per 
ton, fire-brick 10 to 40 cents apiece, labor 
$4 per day, mechanics $5 and $6 per day, 
chemists and superintendents $150 to $300 
per month, and other expenses in propor- 
tion, you can perhaps imagine the schem- 
ing going on to meet a pay day every month 
for 40 to 60 men. Furnace after furnace 
was built and tried; some were good, and 
some otherwise. They were of rock, of 
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THE COMPRESSION CURVE. 


Fig. 1, and by the method applied to the 
consideration of Fig. 1, we have 

2.04 _ 488 

418 
and, therefore, the diagram of Fig. 3 is the 
more economical, because it develops the 
same M. E. P. as Fig. 1 from a smaller con- 
sumption of steam. 

Any diagrams constructed by this method 
will satisfy all the requirements of the first 
two propositions with which we began, and 
will fit every case without regard to what 
the cylinder condensation may be. 

In conclusion, then, it may be said in re- 
gard to Professor Webb’s method: 

I. That it does not give the most econom- 
ical compression curve when applied to the 
real steam engine with which we have to 
deal, because it disregards the loss by cyl- 
inder condensation. 

II. That a diagram produced by his meth- 
od, if greater than A B NM, Fig. 2, does 
not indicate a given amount of work with 
the smallest consumption of steam, and is, 
therefore, not the most economical, even 
when applied to the impossible engine 
which it assumes. 





> 
55,768,000 bushels of grain were exported 
from New York in 1893; all in foreign vessels. 





brick, and of iron, all shapes and sizes, 
with and without boshes and _ tuyeres. 
High up and low down, some with cooling 
arrangements, all kind of wind machines 
and patent appliances; in fact, anything 
that came along we have tried, or seen 
tried by our neighbors, that could be bolted 
on or attached to a furnace (sheriff in- 
cluded). This paper could be filled with 
the history, but will merely state that from 
20 to 25 tons per day through a 36 inch 
round furnace, employing 40 to 60 men, we 
increased to 35 and 40 tons in a 33x84 
furnace, and then by mixing in a small 
amount of chemistry (I took a two weeks’ 
course for $25 at about this time) with our 
charges, we increased to 60, then 75, then 
90, and 95 became a daily run, with from 
21 to 33 men, one day running 105 tons. 
We smelted everything, even to tons of 
fire brick and clay from old furnaces. 
Where it took 5 to 10 days to get the fur- 
nace going decent, and at an expense of 
from $500 to $600, and expecting 28 to 30 
days’ run, we now start for $20, and get a 
regular day’s run in 24 hours, and keep in 
blast 70 to 90 days. From such an experi- 
ence, if I were called upon to melt a large 
amount of iron, and knew that the blast 
would not penetrate to the center of a 


5 





round furnace, I would not hesitate two 
minutes to put in an oblong furnace long 
enough to do the work. The large outputs 
of the blast furnaces of late years have 
come about by mixing a little chemistry in 
their charges, and this was occurring at 
about the same time as the smelters were 
trying to solve the same problem, and I am 
inclined to believe that the smelters were 
ahead, so why should not a little chemistry 
help the foundry men? 

Oakland, Cal. P. C. FoRRESTER. 

A Cost-Keeping System, 
Vachinist : 

The system described in the AMERICAN 
Macuinist of February 8, 1894, by Walter 
B Snow, has many good features to com- 
mend it, and as he does not claim it to be 
perfect, I will not specially criticise it, but 
will use it as a basis from which to make 
some observations on the great difficulty of 
effectually carrying out an efficient system 
in some classes of machine shops. 

The kind of shop which presents the most 
difficulty, is one that has several varieties 
of regular work which is made sometimes 
in lots of several of one size, and sometimes 
only one at a time, along with special ma- 
chinery built to order, and a great variety 
of jobbing and repair work. 

When the work is moving along at a 
moderate pace with production within the 
capacity of the shop without crowding, 
then almost any kind of a cost system will 
answer the purpose, if it is devised with its 
purpose in plain view at the time, but when 
times get good, and orders gain on produc- 
tion, until overtime and perhaps double 
time is required to keep up with orders, and 
keeping a stock ahead for repairs is im- 
possible, then the system is apt to prove 
inadequate, and fail for lack of adaptable 
flexibility. The keeping of a daily total 
time account for each man presents no 
special difficulties, and can be kept as sug- 
gested, by a check system, or other ways 
equally accurate and eflicient. 

It is assumed that a good working system 
of wages cost must show the time required 
to perform each different machine operation 
and the hand work on each piece until com- 
pleted, with the rate of wages for each 
operation. In many cases it is also required 
to know the particular machine the work is 
done on, as the first cost and the power cost 
of the machine is a factor in the cost of the 
work done. 

It is absolutely essential that some plan 
of ordering and identification of orders be 
adopted, so that the identity of each piece 
or lot of pieces may be kept until finished. 
The consecutive numbering of each com- 
pleted machine is generally sufficient to 
answer this purpose, if, in addition to this, 
there be some symbol to indicate the kind 
and size of machine. At this point I wish 
to question if it is best to adopt a system of 
order numbers for what Mr. Snow terms 
production orders, with no distinction from 
the selling order number, but the letter p 
preceding the order number. I think this 
is liable, in some instances, to cause confu- 
sion of time on the cards, on account of 
getting time charged to one kind of order 
that should belong to the other. To obviate 
this, lot numbers could be adopted for each 
new lot of one kind and size of machine, 
and the time card be headed, ‘‘ Time Card 
for Stock, on Lot No. ——. 

To make a time- keeping system reason- 
ably accurate and valuable, it is essential 
that it be under the direct supervision of 
whoever has the most thorough knowledge 
of how the work is going through the shop, 
and he should be held responsible for keep- 
ing the system up to the degree of accuracy 
desired. As the foreman knows the most 
about how the work is going, he should be 
the one to have charge of the time system, 
but this duty must not be imposed on the 
foreman to the detriment of his other duties, 
as I have known it to be, but he should 
have an assistant or clerk working under 
his immediate direction, to do the detail 
work, that would otherwise interfere with 
the legitimate duties of the foreman. 

It is possible for a timekeeper to do it 
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without the supervision of the foreman, but 
to do it right, he would need to be as well 
informed of the run of the work going on, 
as the foreman is, or he would be liable to 
make many mistakes. 

The method of keeping a time card with 
each job, or each lot of similar pieces, has 
been very satisfactory in several places, but 
it has some faults which are not easily over- 
come. 

1. When several men work on the same 
piece or lot of pieces at different times, as 
often will happen on double time, or in case 
of sickness, discharge or leaving of work- 
men, the card must be provided with space 
for adding the name and separate time of 
each man on the job, or a new card must 
be made out for each man. In either case 
it must be looked after by the timekeeper 
or foreman frequently, or there will be part 
of the time omitted by thoughtless work- 
men, 

2. It sometimes occurs that one operation 
is completed on only a part of a lot, or only 
part of the operations are completed on the 
whole lot, and they are then laid aside for 
a long time. It is then very important to 
have these pieces marked with the lot num- 
ber, or otherwise identified so that they do 
not get mixed up with a new lot of the same 
pieces which may come in, and have work 
started on them before the first lot is com- 
pleted. I know of one shop where about 
four months of time record was rendered 
almost worthless on account of confusion 
caused by the loss of identity of lot num- 
bers and failure to put them on the time 
cards. It may be argued that the time rec- 
ord can be kept all right by using a consecu- 
tive machine number, but it would be rather 
expensive to mark every piece that belongs 
to a machine with the consecutive number. 
There is another objection to using the con- 
secutive machine number on each piece 
which will appear later. 

8. Considerable work is sometimes done 
on a piece and it shows some defect which 
condemns it. 

Some way must be provided to keep ac- 
count of the time on such work so it will 
not be charged in with the lot. Also, when 
work is spoiled by a mistake or bad work- 
manship it comes under the same head. 
The time system must not only give the 
total cost, including mistakes and work on 
defective material, but keep the account in 
such a way that the extra cost can be easily 
separated from the legitimate. 

4. Every shop is liable to frequently have 
repair orders which are in a hurry, and 
sometimes the stock on hand to fill repair 
orders is exhausted, and it is necessary to 
take a piece from a regular lot which is go- 
ing through the shop to fill the repair order. 
Very frequently only the one piece taken 
will be finished up at the time, and this 
leaves a gap in the lot which, if the piece 
had been numbered with the consecutive 
machine number to which it belongs, will 
have to be filled with a new piece taking 
the same number in order to keep the cor- 
rect amount of pieces in the lot. Here, then, 
will be the full time for two pieces repre- 
sented by a single number on the records, 
which is a serious objection to the plan of 
keeping the identity by giving each piece 
the consecutive number of the machine to 
which it belongs. 

When the foreman alone is required to see 
that the time cards are made out properly, 
the only way a decent degree of accuracy 
can be had, is by the plan of giving with 
each job the card which belongs to it, noting 
the date and hour given, the workman being 
required to return the card to the foreman 
as soon as he ceases work on the job, the 
foreman then noting the date and hour when 
he ceased working on the job; or, the work- 
man may do this himself, the foreman sim- 
ply inspecting it to see if time is noted cor- 
rectly. Even this will not keep the time 
correct if the time extends over one day, 
unless time which may be lost by workman 
between time of starting on the job and 
ceasing work on it be always noted by the 
foreman. With this precaution objection 
No. 1 may be overcome. 

For overcoming the other objections I 
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have not yet discovered any system that is 
more effective than that of having the fore- 
man or timekeeper made responsible for 
noting on the time cards the desired infor- 
mation so clearly that it will be understood, 
and making him responsible for the identity 
of lot numbers and piece numbers with the 
time reported on them. 

When the time is once correctly secured 
on the cards the plan of filing in envelopes 
under the order or lot number is excellent, 
and does away entirely with an elaborate 
system of posting cost books. 

The time that would be spent in posting 
into books could be spent to much better 
advantage in securing an accurate entry of 
the time on the cards in the shop. 

If Mr. Snow has met and overcome some 
of the objections herein pointed out, I 
would be, and I think some of your other 
readers would be interested in hearing from 
him regarding it. BELL CRANK. 


\ | 
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Cards From a Reynolds-Corliss En- 
gine—A Special Chucking Device. 


Editor American Machinist : 


I inclose with this copies of some indica- 
tor diagrams taken about a year ago from 
a Corliss engine, made by E. P. Allis Co., 
and while they are not submitted as ideal 
cards, the conditions make them worthy the 
examination. The engine is an 8x24 non- 
condensing, and is in one of the worst 
places imaginable, being in a cellar next to 
the boiler, and subject to the siftings 
through a poorly laid floor above, the room 
above. being used until within a year or two 
for cleaning castings, rumbling, etc., and 
not the best kind of dirt to have in the 
engine room. 

The engine has hardly ever been cleaned, 
and the oil is burnt on till it looks like a 
paint, the only redeeming feature being that 
as arule the throttle opener and closer has 
kept it fairly well oiled. These cards were 
taken after 11 years continuous running, 
without any adjustment having been made 
to the valve motion, and without the exhaust 
valve stems being even packed, the speed of 
the engine started with 65, but has been 
crowded up until it has been running 100 
turns per minute for the past three years. 
The rest of the engine has also given little 
trouble, and this has always been attributed 
to the everlasting fixer, who puts in time 
on the engine whenever the shop shuts 
down for a day, and asa result the engine 
lays down the next day until the fixing is 
unfixed. Considering all the conditions, I 
think the cards speak very well, indeed, for 
the engine with the necessary complications 
of the releasing gear, and show that they 
do not always demand as much attention as 
they receive. 





The other cut shows a scheme that has 
been in use successfully for a number of 
years for holding work true in the chuck 
after it has been tapped on one end. 

One end is tapped with a rather fine 
thread (18), and it is necessary that this end 
be held firmly in the chuck while the other 
and larger end was being bored and tappe1, 
and although it might seem the proper way 
to tap the large end first, it was hardly 
possible in this case, and the plan shown 
was adopted. The mandrel or guiding 
arbor A A was made to fit the lathe spindle 
hole as shown, with the length just sufficient 
to project through the chuck enough to 
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hold the work central while being chucked. 
The collar on the arbor is flattened for a 
wrench, and, of course, must be taken out 
each time with the work, as the jaws pre- 
vent its being unscrewed in the chuck. In 
the first place, the arbor is screwed into the 














work and putin place and then the chuck 
jaws are built up to suit by lining up 
beneath the jaws, and after the first one is 
provided the rest come in line without 
further adjusting. Thus centered the work 
is tightened in the chuck and firmly held 
until the other end is finished, when taking 
out the arbor with the work and screwing 
it into the next one is all the delay it occa- 
sions. 

It is possible, if the number of pieces to 
be done warranted it, to provide jaws for 
this work without the guiding arbor, but 
the peculiar shape of the casting and the 
difficulty of holding it without some such 
support make this the cheapest method 
under the existing conditions. It may con- 
tain a germ of an idea for some other work 
of a similar nature. FrepD H. Couvin. 


The Speed of Ropes. 
Editor American Machinist : 

Anything that Mr. Booth has to say re- 
garding rope-driving is always worthy of 
careful attention, but his condemnation of 
high rope speeds, in your issue for March 
29th, appears to me to be somewhat too 
sweeping. In the first place, it is well to 
bear in mind that the choice of speed is not 
in most cases decided by the caprice of the 
designer. For the purposes to which rope- 
driving is most extensively applied—cotton 
mill and dynamo-driving—the revolutions 
of the driven pulley have, as a general rule, 
@ more potent influence than any other 
factor. In the first case we have shafting 
to drive at, usually, 300 revolutions per 
minute, and if we are to use 1?-inch ropes, 
and to adhere to the usual rule of 30 
rope diameters for the minimum pulley 
diameter, we must have a rope speed of 
300 x 30 x 1.75 X 7 

12 
ute. With a dynamo running at the very 
moderate speed of 400 revolutions, we have, 
for the same size of rope, 3,140 x 1.75 = 
5,496 feet per minute as the rope veiocity. 
With 14-inch rope we should reduce the 
speed to 4,710 feet; with 1} inch to 3,925 


= 4.125 feet per min- 


- feet, and with 1 inch rope to 3,140 feet per 


minute. To all these, excepting, perhaps, 
the last, I presume Mr. Booth’s objections 
would apply, but as he consistently advo- 
cates large ropes, and is, I believe, quite 
orthodox in his choice of pulley diameters, 
I quite fail to see how he proposes to 
arrange matters without using high-rope 
velocities or small pulleys. One of the 
objections to high speed is, that it entails 
more frequent bendings of the rope, but if 
we attempt to obviate this by using smaller 
pulleys, we certainly lose more than we 
gain, by the consequent bending of the rope 
around a smaller radius causing a more rapid 
internal wear than that which it is sought 
to avoid. 

No hard-and fast rule can be laid down as 
to the best size of rope to use in all cases. 
In a large mill engine where considerations 
of first cost, space occupied, weight of rope, 
wheel and axle friction, appear to call for 
as narrow a wheel as possible, we might 
reasonably expect to find the larger sizes of 
ropes employed. But, asa matter of fact, 
there are now few, if any, engine builders 
in the north of England using 2 inch ropes, 
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while, for what I believe to be the larges 
mill engine yet constructed—the 4,000 hors 
power engine at the Manockjee Petit Cott. 

Mills in Bombay—64 1§-inch ropes are use 

running at 4,250 feet per minute. On nu: 

bers of engines of over 1,000 horse pows 

12 inch ropes are used with good satisfa 

tion, and, although this size is not bei: 

generally adopted there is a marked ten 

ency in the direction of using smaller rop: 
than heretofore customary. A few yea 

ago, it was a question of 2-inch versus 1: 
inch ropes, but now 1inch and 18 inc 
are the sizes most usually employed, th 
trend being decidedly towards the use . 
the smaller size. The speeds most ge: 
erally adopted lie between 4.000 and 5,0 
feet per minute, and I notice that whil! 
there are a few instances in which speed 
of less than 4,000 feet are used—there ar 
almost as many in which 5,000 feet is ex 
ceeded. 

In dynamo-driving the conditions ar 
somewhat different. If we use four 2 inc! 
ropes for an electrical unit of 200 horse 
power, the slight gain accruing from th: 
use of narrow pulleys is discounted almos 
immeasurably, by the larger diamete: 
necessary both for engine fly-wheel an: 
dynamo pulley. Further, should one o 
the ropes fail the remaining three will hav: 
to transmit the whole of the power for th 
time being, so that each will then trans 
mit 33 per cent. more thap its norma 
amount of power. On the other hand, i! 
eight 1} inch ropes are used, the pulleys 
will require to be about 50 per cent. wider 
but only ths of the diameter necessary 
when 2 inch ropes are used. Should one of 
these ropes fail, each of the remaining seven 
would have to temporarily transmit only 14 
per cent. more than its normal amount of 
power. 

In speaking of the reduction of frictional! 
grip or ‘‘adhesion ” at high speeds, and the 
loss of power incurred in pulling the rope 
out of the groove, Mr. Booth appears to 
have overlooked one fact, which will, ] 
think, somewhat modify his conclusions. 
We agree in assuming that the rope is not 
to be stressed beyond, say, 300 pounds per 
square inch of section, and from this it 
follows that as the centrifugal tension in 
creases, the available power-transmitting 
tension must be diminished correspond 
ingly at speeds sufficiently low to enable 
centrifugal tension to be disregarded; the 
difference of tensions on the driving and 
following sides, 7’and ¢, gives the effective 
power-transmitting tension, while the sum 
T+ t may be taken as representing the 
pressure forcing the rope into the groove of 
the pulley. At high speeds the effective ten 
sion on the driving side 7’ ¢, plus the centrif 
ugal tension, is to equal the total tension 7’ 
The effective tension ¢ e on the following 
side is also diminished. Now, it appears t: 
me that only the effective tensions 7’¢ and ¢ 
are now combining to draw the rope into the 
groove, and these, as just shown, wil 
rapidly decrease in amount as the speed is 
increased. The effect of centrifugal action 
on that portion of the rope, which is for the 
instant in contact with the pulley, is to 
cause it to move radially outward, and 
although this will only occur to a slight 
extent (since the sum of the gross tensions 
is not greatly increased and therefore th 
stretching of the rope will only be of smal 
amount), it will lessen the frictional gri; 
and probably make the contact line betwee: 
the rope and pulley groove a circle (actually 
a spiral) of somewhat larger radius. This 
outward radial movement is the cause of 
and is balanced by the centrifugal tension 
in the two sides of the rope. It follows 
from this, that at high speeds, although: 
there is more rope to be pulled out of th 
groove per minute, yet if the foregoin 
reasoning is sound, the work done in releas 
ing the rope is very much reduced by 
reason of the radial centrifugal action 
referred to. Finally, itmay be questioned 
whether the loss due to this cause, at fairly 
high speeds, is not altogether overrated 
With a rope reasonably lubricated it would 
not appear to require a very great effort t 
release the rope from the driven pulley, and 
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ii is at that point that the greatest loss occurs. 
| think Mr. Booth’s ratio of tension of 10 
is altogether too high. Twenty per cent. 
for the slack side tension appears to be as 
little aS can reasonably be counted upon 
with a groove angle of 45 degrees and 
linary conditions of working. 
tegarding the weight of cotton rope, I 
hove found from a number of examples that 
the average weight per foot is about 0.3 
ivmeter. Some makers are not above 
ighting their ropes with white lead and 
therwise adulterating them with the object 
f saving yarn. Such a practice has a three- 
i deleterious effect upon the working. 
n the first place, it detracts directly from 
the strength of the rope; secondly, it in- 
creases the centrifugal tension per unit of 
stra resisting area, and, thirdly, the weight- 
ing material rapidly hardens and much in- 
creases the resistance to bending, thereby 
directly diminishing the efficiency of the 
transmission. In order to more fairly com- 
pare the strength of driving rope, Kirkaldy, 
in his system of mechanical testing, has 
adopted the method of expressing the tensile 
strength in stress per fathom weight, that is, 
breaking stress 
weight of 6 feet of rope 
In this way, with the same yarn, the adul- 
terated rope will show to great disadvan- 
tage as compared with a rope of equal diam- 
eter made purely of yarn, since, in the first 
case, the numerator of the fraction will be 
decreased, while the denominator will pos- 
sibly be increased. The weights of honestly 
made ropes of the same material and diam- 
eter should not differ to any material ex- 
tent, and while it is unquestionably desirable 
to obtain ropes of the smallest possible 
weight for a definite ultimate stress, power 
users will be well advised to carefully in- 
vestigate the claims of the makers of loosely 
twisted ‘‘light” driving ropes. M. E. 
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Traction Engines. 
Editor American Machinist : 

Under the above caption appears an 
article in your issue of April 26th, which is 
somewhat misleading, inasmuch as it creates 
the impression that the steam engine indi- 
cator is rarely applied to traction engines, 
and that ‘‘when you apply an indicator to 
a traction engine you run up against en- 
gine and boiler design combined.” 

Now, I know of aconcern building trac- 
tion engines in great numbers, and each 
one is carefully tested not only for ‘‘ trac- 
tion appliances,” but for steam distribution 
as well. A record of these tests, including 
an indicator diagram, is carefully filed and 
now comprises about 7,800 separate reports 
covering a period of many years. At this 
place the steam engine indicator is a very 
common instrument, and it as well as its 
marks are tolerably well understood by a 
large number of the workmen, the mystery 
surrounding it in the early seventies having 
long ago vanished. 

Draught gauges, pyrometers, tachometers, 
and dynamometers are in daily use, and if 
the traction engine does not show any im- 
provement as a result, then the task of im- 
proving it isa hard one. But few traction 
engine builders retain the link, a majority 
of them having discarded it years ago, and 
thousands of these engines are being put 
out every year with a reversing device 
more or less simplified both as to first cost 
and subsequent cost of maintenance. The 
excessive wear of the link over dusty coun- 
try roads early suggested its retirement, 
and the inventor responded with prompt- 
ness and more or less success. 

Touching on boiler explosions, I believe 
that considering the large number of trac- 
ion engines in daily use their percentage is 
no higher, if as high, as in boilers used for 
ther purposes. 

These remarks have not been made to 
find fault with or antagonize any one, but 
vith a desire to call attention to the fact 
hat the world is moving even among build- 
rs of traction engines. 


Massillon, O. Cuas. O, HEGGEM. 


Blow-holes in Castings. 
Wditor American Machinist : 
I have been much interested in the arti- 


AMERICAN 


cles which have been published in your col- 
umans lately, in answer to the query of Mr. 
Drake as to the possibility of blow-holes 
being caused by defects in the pig iron. 

I will take a more decided stand than 
other writers on this subject have, and say 
that it is impossible for the above to occur. 

In the first place, the impurities found in 
pig-iron, such as sulphur, phosphorus, sili- 
con and manganese, form slag, and the small 
percentage of gas which is also in the iron 
will combine with this and pass off ina 
liquid state or form a dirty substance on 
top of the ladle. 

In the last five years I have used over 
thirty different brands of pig-iron, together 
with about 25 per cent. of sprues and scrap, 
and find that all of these when melted with 
coke to a high temperature will boil in the 
ladle and form gas bubbles. These bubbles 
are, in my theory, what Mr. Drake calls 
blow-holes. 

To prevent these from appearing in the 
castings, the iron should be poured as soon 
as possible and while the gas bubbles are 
coming to the top of the ladle, the motion 
of pouring causing them to pass off. The 
molds should have small gates and large 
basins, which should be kept full while 
pouring. If the iron is allowed to rest and 
cool to a low temperature, only part of the 
gas bubbles pass off, the rest sinking and 
being poured with the iron into the mold. 

Now, to prove that the iron did not cause 
the bubbles, I tried the same brands melted 
with Lehigh coal and found that there were 
no bubbles at all in the ladle, the iron sim- 
ply frying and having a shiny surface, thus 
showing that the bubbles were caused by 
the sulphur and other impurities in the 
coke. 

The above ideas are nearly the opposite 
of those expressed by other writers, but I 
have found them to be thoroughly practi- 
cable. J. 3. BH. 


The Gravity Problem, 
Editor American Machinist : 

Mr. Leicester Allen’s problem in your 
issue of April 26th can be easily solved by 
considering a piece of metal without thick- 
ness, and by letting unit of area be unit of 
weight, and the solution is independent of 
the specific gravity. 

! 
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For a free fall of one foot, we have ¢ — 


(2. = + second about. If G@ is center 


of gravity, /, = %/, and moment of gravity 
about C=3/ x 2. ~. — Moment of in- 
l 
- 8 
ertia about ( = Chae aes ™ 
J 4 
Now, linear acceleration — 
glX moment of force. 
moment of inertia 
therefore, acceleration of A = yl x 
l2 h 4 4 
PM = -g, and time of descent of 
3 h is 3 


1 = 4/% X ¢ = .22 second. If the figure 
turns about A, moment of gravity = 


l 2 

3 = - "1 Moment of inertia = 

e i ~ 

? 3 

J h ¢@—a)22°dzr= ht , and accelera- 

- l 12 
2 € 

tion of U gl x! s ys a 29, and 
6 h 1 : 

time of descent / 4 X ¢ = .18 second. 


An OLD Boy. 


A Dangerous Emery Wheel, 
Editor American Machinist : 

In looking over some old AMERICAN Ma- 
CHINISTS, in the issue of April 12th I notice 
a communication from ‘‘ Safety.” This de- 
scription of an emery wheel is an exact 
duplicate of a wheel that came under my 
notice last summer, and with most fatal 
results. The operator had cut off with a 
chisel a piece of lathe tool steel 3x14, and 
had stepped to this new wheel to take off 
the ragged edges, and round the corners; he 
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had hardly touched it before the wheel burst, 
killing him instantly. One piece of the 
wheel had pulled out from the cast-iron 
hub, and the balance of it had stripped off 
flush with the hub all the way around. The 
pieces showed, what I called, very poor 
heating, and the mixtures seemed coarse 
and uneven. The emery was not let into 
the hub more than # of an inch. What 
started it, no one could tell, he did not put 
enough pressure on to break an ordinary 
wheel, as the size of the tool ground would 
indicate. The operator had bought this 
sample wheel at a reduced price of an agent 
a few days previous, and it was to be used 
as a test, and if satisfactory, orders were to 
be placed for more. Where it was made I 
never knew, Francis F, PRENTISS. 

Cleveland, O. 

ae 
The Montreal Meeting of the American 

Society of Mechanical Engineers, 

The programme of the forthcoming meet- 
ing of the American Society of Mechanical 
Engineers, which is to be held June 5th to 
9th, isat hand. It is expected that a party 
will leave New York and New England 
some time Monday morning, the 4th, arriving 
at Montreal the same evening. Tuesday 
will be devoted to seeing something of the 
city, and the opening session of the society 
will be held in the evening of the 5th, in 
Molson Hall of McGill University, by courte- 
sy of the governors. Addresses of wel- 
come will be delivered by the Mayor of 
Montreal; by Hon. Sir Donald A. Smith, 
LL. D., Chancellor of the University ; by 
Prof. H. T. Bovey, LL D, Dean of the 
Faculty of Applied Science; and by 
Herbert Wallis, Esq., Chairman of the Local 
Committee. After a response by President 
Eckley B. Coxe, the usual preliminary busi- 
ness of the society will be taken up, after 
which professional papers will be presented. 
Papers will be presented during the meeting 
as follows: 

‘*Notes on the Theory of Shaft Govern- 
ors,” by A. K. Mansfield. 

‘‘Heat Units and the Specifications for 
Pumping Engines,” by Albert F. Hall. 

‘‘A New Recording Pressure Gauge for 
Extremely High Ranges of Pressure,” by 
W. H. Bristol. 

‘*A Note on Compressed Air,” by Frank 
Richards. 

‘The Relation of the Drawing Office to 
the Shop in Manufacturing,” by A. W. 
Robinson. 

‘*The Theory of the Steam Jacket ; Cur- 
rent Practice,” by R. H. Thurston, 

‘* Results of Experiments with a 50 Horse- 
power Single Non condensing Ball & Wood 
Engine to Determine the Influence of Com- 
pression on Water Consumption,” by D. 8. 
Jacobus. 

‘* Cylinder Proportions for Compound En- 
gines, Determined by their Free Expansion 
Losses,” by Frank H. Ball. 

‘‘A New Method of Compound Steam 
Distribution,” by F. M. Rites. 

‘Tests of a Small Electric 
Plant,” by Jesse M. Smith. 

‘*Power Losses in the Transmissive Ma- 
chinery of Central Stations,” by W. S. 
Aldrich. 

‘*Rustless Coatings for Iron and Steel,” 
by M. P. Wood. 

‘*Corrosion of Steam Drums,” by Jas. 
McBride. 

‘*A New Mechanical Fluid,” by C. W. 
Hunt. 

‘‘First Stationary Steam Engines in 
America,” by F. R. Hutton. 

‘*Cost of an Indicated Horse-power,” by 
DeCourcy May. 

‘*A New Form of Canal Waste Weir,” by 
John R. Freeman. 

‘*Effect of Varying the Weight of the 
Regenerator in a Hot air Engine,” by G. W. 
Bissell. 

‘* Mechanical 
W. R. Roney. 

‘‘The Saturation Curve as a Reference 
Line for Indicator Diagrams,” by R. C. 
Carpenter. 

‘*Results of Measurement of the Water 
Consumption of an Unjacketed 1,600 Horse- 
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Draught for Boilers,” by 
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power Compound Harris Corliss Engine,” 
by Messrs. Denton, Jacobus and Rice. 

‘*Notes on the Corrosion of a Cast Steel 
Propeller Blade,” by F. B. King. 

The social featuresof the meeting will con- 
sist of a reception to be tendered by Hon. Sir 
Donald A. Smith at his residence, 1157 Dor- 
chester street, on Wednesday evening, and 
a garden party at the house of Mrs. J H. R. 
Molson, Piedmont Hall, on Friday afternoon. 
Excursions will be made to various points 
of interest, including one by courtesy of 
the Grand Trunk Railway, on Wednesday 
afternoon, which will go to Lachine. At 
Lachine wharf a steamer furnished by the 
Harbor Commissioners will take the party 
down the Lachine Rapids, below which they 
will be transferred by steamers to Ile au 
Herron, where they will land. Afternoon 
tea will be served on the island, and the 
Harbor Commissioners’ steamers will after- 
wards convey the party to view the dredging 
operations in the harbor, finally landing 
them at the entrance to the Lachine Canal, 
at the foot of McGill street. 

Saturday will be devoted to an all-day 
excursion to Ottawa, and a visit to points 
of interest in and around that city. 

Topical discussions to be presented dur- 
ing the meeting are as follows: 

‘* Are there certain general principles un- 
derlying the proper connection of steam 
boilers and engines in a power plant ?” 

‘‘What form of filing cabinet have you 
found most convenient for clippings, etc.?” 

**Can it be made practicable to design a 
machine which shall unite the merits of 
both the milling machine and the planer ? 
Is not this problem a paradox in machine 
construction ?” 

‘For filtering oil having very finely di- 
vided metallic particles in suspension, what 
have you found to be the best filtering ma- 
terial, either for one operation orina series? ” 

‘* What is the economy, if any, of damper 
regulation in firing with liquid or gaseous 
fuel ?” 

‘In boilers fired with liquid or gaseous 
fuel, is there any advantage in simultaneous 
regulation of the fuel supply and the 
position of the damper, either by the same 
or by different mechanisms under the or- 
dinary control of the steam pressure ?” 

‘‘Are there any conditions under which 
oil fuel is cheaper than coal for generating 
steam at points in the Atlantic Seaboard 
States, if so, what are they, and where ?” 

‘‘Has any term ever been suggested to 
discriminate between the elastic resistance 
offered by a body to a force tending to 
change its shape and that offered by the 
same body to a force tending to change its 
volume ? How much of the latter kind of 
elasticity has India rubber ?” 

‘In a centrifugal pump at constant 
speed, how is the efficiency affected (a) by 
throttling the deliver, (4) by a by-pass?” 

‘‘In a centrifugal pump receiving water 
under a head, does the whole amount of the 
head add to its normal lift ?” 

‘*What is the common method and best 
practice for determining the largest sizes of 
pipe desirable to use in mill heating, both 
by live and exhaust steam ?” 

‘‘In the operation of annealing tool steel, 
what is the essential or principal condition 
to be observed to insure the best success ? 
What is the best telephone system for con- 
necting departments of a large works with 
each other and the central office ?” 

‘*What rule is there for determining ap- 
proximately the horse-power required to 
drive disk fans forexhausting and ventilating? 

Has any one found it to pay to exhibit in 
recent International Expositions, where to 
do so entails a cost of attendance, trans- 
portation and other heavy charges ?” 

‘*Is there any reliable method of calcu- 
lating the cost of one machine if the cost of 
a larger number is known, or conversely, if 
you know the cost of one machine, can the 
cost of building a larger number of the 
same machine be satisfactorily calculated ?”’ 

‘*What information can you give as to 
the best method for the extraction of oil 
from condensed steam, where it is desirable 
to use the exhaust steam repeatedly for 
boiler-feed purposes ?” 





































































































































Avera Mf. 
Senge wes nen A - 


SoG" oC 


Communications relating to the reading columns 
should be addressed to the Editor. All other com- 
munications should be addressed : 


AMERICAN MACHINIST, 
203 BROADWAY, NEW YORK. 
PUBLISHED WEEKLY AT 
203 Broadway, New York. 


Pres’t and Bus, Manager. 
Moore, Treas. and Sec’y. 


Horace B. MILLER, 
Lycurcus B. 


F, F. Hemenway, Editor and Mech. Engineer. 
A. MEYER,) 


Frep J. Mi.Ler,§ Associates. 


Special Announcements. 


te Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
thew wares to our readers can do so as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. 

b> Hvery correspon de nt, in order to insure atten- 
tion, should give his full nam: and address, not jor 
publication, but as a quarantee of good faith. 

te We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

ter" We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

Ger” Subscribers can have the mailing address ot 
their paper changed as often as they desire. Send both 
old and new addresses, Those who fail to receive their 
papers promptly will please notify us at once. Date on 
wrapper denotes week with which subscription expires. 


Subscript ion. 
$3.00 a year in advance, postage prepaid, 
United States, Canada, and Mexico. 
$4.00 a year to Other Countries, postage prepaid. 


in the 





Advertising. 
Transient, 35c. per line. each insertion. 
‘** Business Specials,” 50c. a line. 

No Commission allowed to Advertising Agents. 
The American News Company, 
Publishers’ Agents, New York. 

DEALERS SUPPLIED BY 

The Albany News Company, Albany. N. Y. 
The American News Company, New York, N. Y. 
The Baltimore News Company. Baltimore, Md. 
The Brooklyn News Company. a ola N. Y. 
The Buffalo News Co., Buffalo, N. Y 
The Central News Company, P hil idelphia, Pa. 
The Cincinnati News Compeny, Cincinnati, Ohio. 
The Cleveland News Company, Cleveland, Ohio 
The Colorado News Company, Denver, Colorado 
The Detroit News Company, Detroi*. Mich. 
The International News Company, New York,N. Y. 
The Minnesota News Company, St. Paul, Minn. 
a Montreal News Company, Montreal, Canada. 
The National News Company, Ne w York, N. Y 
The Newark News Company, Newark, N. J 
The New England News Company, Boston, Mass. 
The New Orleans News Company. New Or! ~, La. 
The New York News Company, New York, N. Y. 
The Northern News Company, Troy, New York. 
The Omaha News Company, Omaha, Neb. 
The Pittsburgh News Company, Pittsburgh, Pa. 
The Rhode Island News C ompany, Providence, R. I. 
The San Francisco News Co., San Francisco, Cal. 
The South West News © ompany, Kansas City, Mo. 
The St. Louis News Company, St. Louis, Mo. 
The Toronto News Co., Toronto, Ontario. Canada. 
The Union News € ompany, New York, a; 
The Washington News Company, W Fac D.C. 
The Western News Company, Chicago, Il. 
The Williamsburgh News Co., Brooklyn, E. D..N. Y. 
The Wisconsin News C ompany, Milwaukee, Wis. 


The International News Company, 
BreEAmM's Buipa's, Chancery Lane, Lonpon, E. C., 
ENG., or Stefanstrasse 18, Lenzi, GERMANY, will 
receive subscriptions for the AMERICAN MACHINIST, 
at 166 per annum, English currency, or 17 ms irks 
per annum, German currency, postpaid. 

Subscriptions received in Paris, France, by E. 
TeRQuEM, 31 Boulevard Hausmann, at 21 frances per 
annum, postpaid. 


Subse riptions received in Australia by W.W1ILLIAMs, 
17 and 21 Fink's Buildings, Melbourne. 














NEW YORK, MAY 17, 1894. 
CONTENTS. 
PAGE 
Universal Milling Machine................ pat 1 
Some Old Practice in Engine Building. By 
REO | SES a : | 9 
An Improved Crank-pin Oiler ........ ........ 2,3 
ee Ee cuca beaar cade 8 
Compound Marine Engine...................... 8 
About Siphons, By Leicester Allen. ne - 3,4 
A Handy Drawing Instrument, By Fre a i. 
OCORVIB << ccc cess Sata ane SAGauow esas cake 4 
The C ompression C urve. ‘By Frank H. Ball.... 4,5 
Letters from Practical Men: Chemistry (and 
Other Things) in Meitmng Iron, By P. C. 
Forrester A Cost keeping System. By 
Bell Crank ...Cards Froma Reynolds-Corliss 
Engine—A_ Special Chucking Device. By 
Fred H. Colvin rhe Speea of Ropes. By 
M. E . Traction Engines. By Chas. O. 
He ggem. .Blow-holesin Castings. By J. F.H. 
lhe Gravity Problem. By An Old Boy 
A Dangerous Emery Wheel. By Francis F 
Prentiss ‘ 5, 6, 7 
The Montreal Me eting of the Americ an Society 
of Mechanical Engineers..............ccccece. 7 
A Sample Steal ae Se i ee 8 
POOP DY MAEMINOTT occ cc cccccccee 6 cccsecse 8 
Great Northern Arbitration,...... re s 
Close of the Monthly Meetings of Mec hanic al 
INS aoa! nigh gic eh Oe acn” @eenelin ew k's 8 
Literary Notes..... ae Sais aac mM RL. Ko:cae xo s 
Questions and Answers... ......cccessesesereees OY 
Water-tube Boilers aca aes 9, 10, 11 
The New Steamer * Priscilla."’...... 
Test of a Pumping Engine. By Samuel Web 
ah safgubin Um Vanish ease 11,12 
Webb's Ac ademy and Home for Shipbuilders. oa 
Reinard Mannesman ................. nae 12 
Manufactures. .. Vanbdenee sks bk ae 
Machinists’ Supplies Sand Iron...» -...sss+. 13, 14 


AMBRICAN 


A Sample Steal. 





One is strongly reminded of the old say- 
ing regarding the falling out of rogues by 
some recent occurrences in connection with 
the financial management of the Northern 
Pacific Railroad, illustrating again the fact 
that much that is nowadays called ‘‘busi- 
ness” and “‘financiering” is really swindling, 
if not stealing. 

In this contest for control of the affairs of 
the road named, it has been shown by the 
testimony of the engineer in charge of the 
work, corroborated by the cashier and 
bookkeeper, that the actual cost of a termi- 
nal in Chicago was something less than 
$8,000,000, though in bonds and assumed in- 
debtedness the cost to stockholders, and 
eventually, of course, to the public, was 
made $20,000,000, leaving $12 000,000 entire- 
ly unaccounted for. 

As a result of this piece of ‘‘financiering”’ 
a number of ‘‘very prominent men,” ‘‘sub- 
stantial citizens,” etc , have found it desira- 
ble, not to say highly important that they 
should leave the country; which they have 
done, with aliases instead of their proper 
names appearing upon the passenger lists 
of the steamers by which they sailed. 

The whole thing is a disgrace not only to 
the rascals engaged in the transactions but 
to American railway management general- 
ly, and it cannot be denied that such acci- 
dental exposures (making it plain that there 
is much more not exposed to the light), do 
more than all other influences combined to 
produce dissatisfaction among the masses of 
the people; which is apt to be manifested in 
ill advised legislation or in worse ways. 

What an encouraging thing it is, for in- 
stance, for a machinist working in a rail. 
road shop or for the head of a department 
in such a shop to reflect that economies and 
improvements made by him as a result of a 
life’s study and hard work, are a million 
times over swallowed up by a few weeks or 
days scheming of officers intrusted with 
management and control, assisted by law- 
yers to steer them clear of penitentiaries. 

We do not for one moment think that an 
honest mechanic has the least reason to envy 
such precious rascals; quite the contrary, 
but this does not prevent his feeling dissat- 
isfied with the relative rewards of honest, 
faithful service on the one hand, and of 
downright thieving on the other. 

In all seriousness we declare our belief 
that such men as have been concerned in 
this Northern Pacific steal, and that are 
elsewhere carrying on similar operations, 
are infinitely more powerful factors in 
breeding discontent and disregard of law 
than all the sincere but misguided Coxeys 
that some of us have persuaded ourselves 
to believe dangerous to society. 

--_> 
Voting by Machinery. 











All good citizens, whether machinists or 
not, ought to feel some interest in a ma- 
chine which is coming into use for receiving 
and automatically recording votes. 

The voter, after having established his 
right to vote in the usual way, or as pre- 
scribed by law, enters an apartment, and as 
he does so, faces a large keyboard, in which 
there are rows of keys resembling push 
buttons. Opposite each of these is the name 
of a candidate, and the candidates may be 
grouped together by parties with distin 
guishing colors. 

When a key is pushed in, a vote for the 
corresponding candidate is recorded by the 
machine, and a registering or adding ap- 
paratus keeps count of all votes. 

When a key is depressed, it remains so 
depressed, preventing a second vote by that 
key until the voter in the act of going out 
of the compartment and by the motion, of 
the door, unlocks all keys, leaving the ma- 
chine ready for the next voter. As soon as 
the polls close, the total vote, and the vote 
for each candidate can be read off from the 
machine, and the result of the voting an- 
nounced within five minutes, leaving no 
chance for ‘‘doctoring” or false counting, 
and, in fact, preventing the performance of 
most of the tricks by which the will of the 
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people is at present defeated in the interest 
of politicians and bosses. 

The machine also insures, and even en- 
forces, absolute secrecy in voting, thus 
dealing a heavy blow at vote-buying. It 
has been used in some of the towns of New 
York State, and we shall hope the time is 
near when mapy machinists and tool mak. 
ers will be at work producing these safe- 
guards to the franchise. 

—___ +e ___—_ 
Great Northern Arbitration. 





The fact that a committee of arbitration, 
composed of prominent business men and 
manufacturers of St. Paul and Minneapolis, 
made an award in the Great Northern 
strike, sustaining the position of the men 
and granting nineteen twentieths of their 
demands, must be taken to show that those 
demands were entirely reasonable and fair, 
especially in view of the fact that Presi- 
dent Hill, of the Northern road, was, pre- 
vious to the award, entirely satisfied with 
the personnel of the committee. 

If the essential justice of the position of 
the men could have been recognized more 
promptly, or if arbitration could have been 
agreed to sooner a great deal of loss would 
have been avoided by both the men and the 
company, and what must now be a some- 
what embarrassing position for some rail- 
road and other journals which have been 
showing the utter unreasonableness of the 
men’s demands, would also have been 
avoided. 

In this matter of arbitration, we think, 
however, that Mr. Hill has made the best 
showing, since he had previously expressed 
a willingness to arbitrate, but the men re- 
fused. 

We have previously expressed the opin- 
ion that the burden of proof in such dis- 
putes must lie with that side which refuses 
to submit to arbitration, no matter what 
the points at issue may be. The men, as 
we understand it, at first refused arbitra- 
tion on the question of wages, claiming 
there was only one side to that question and 
that was their side. Granting the truth of 
this, they should have been all the more 
willing to arbitrate it, for the presumption 
is that arbitrators can see only one side of a 
question to which there is only one side. 

————_- a> e—__——__ 
Close of the Monthly Meetings of 
chanical Engineers. 


Me- 





The last of the first series of meetings of 
members of the American Society of Me- 
chanical Engineers, of which we give an 
account elsewhere in this issue, showed 
even more clearly than the first one that 
there is, in New York at least, a demand 
for such meetings, that engineers will at- 
tend them and will discuss in an interesting 
way such subjects as are chosen with judg- 
ment and fairly presented. 

Mr. Forney (to whose efforts more than 
those of any one else the success of the 
meetings is due) in discussing the question 
of the advisability or method of conducting 
such meetings in the future, said that the 
matter of their contiuuance in some form 
would come up for discussion at the forth- 
coming meeting of the A. S. M. E., at Mon- 
treal. If at that meeting it is decided to take 
up the matter and hold such meetings in 
future under the auspices of the society, 
there will be, of course, considerable addi- 
tional work for some one within the society 
—possibly more than has been involved in 
the series of meetings just closed, though 
that has been by no means inconsiderable. 
If the matter be not taken up by the society 
there may be some little difficulty in getting 
a committee so efficient, so willing to work, 
and even to contribute funds as has been 
the case with the committee whose labors 
have just ended. 





—-_ 

The cable reports of the opening cere- 
monies of the Antwerp World’s Fair show 
that that exhibition is certainly not propor- 
tionately nearer completeness than the Chi- 
cago Fair was on its opening day. Of 
course, there is not so much yet remaining 
to be done, but in proportion to the total 
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amount of work connected with the re 
spective enterprises, the Chicago adminis 
tration makes a very favorable showing in. 
deed. 

In point of magnitude and importance of 
the various countries represented ours jg 
classed as sixth, Belgium, France, Germany 
Great Britain and India surpassing us in ‘he 
order named. 

ome 
Literary Notes. 








LOCOMOTIVE MECHANISM AND ENGINE: R 
ING. By H. C. Reagen, Jr. First Edition. 


This book has evidently been written 
a practical man of considerable experien:e 
and one who knows how to convey }iis 
knowledge to others. The subjects are | 
sented in such a manner as to be attractive 
interesting and instructive to all who ire 
trying to increase their knowledge of the 
steam power under their control, decrease 
the chance of accident, increase the safety of 
human lives, and give greater satisfaction 
to their employers. Many of the chapters 
open with an explanation of the constriic- 
tion and action of some particular details of 
the engine, and conclude with questions 
and answers relating to the same. This 
arrangement we believe to be very advan 
tageous to the reader whose desire is to 
obtain a thorough knowledge of the sub. 
jects he has studied, as it will test his 
knowledge obtained by previous reading: 
it may compel a review of the subjects, and 
thus impress many important points more 
vividly on his mind, and thereby enable him 
at some future time to answer questions 
asked for the purpose of testing his fitness 
for promotion. 

Some of the principal breakdowns that 
may happen toa locomotive are illustrated, 
and the modes of procedure under the cir. 
cumstances are explained. Valve motion; 
valve setting ; descriptions of various sys. 
tems of compound locomotives, the object of 
their use, and the principle upon which they 
work; injectors, safety valves, steam 
gauges, brakes, air pumps, pump govern 
ors, and Westinghouse brakes, are among 
the important subjects treated. The book 
contains 287 pages of reading matter, 
the various subjects are well illustrated, and 
the index is very complete, so that the book 
can be used as a book of reference. A care- 
ful perusal of its pages by locomotive en- 
gineers and firemen will be of great assist- 
ance to them in seeking an advancement in 
their vocation. It is published by John 
Wiley & Sons, 53 East Tenth street, New 
York. Price $2. 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 


(232) W. T. S., Milwaukee, Wis., writes: 
Kindly direct me to a recent number of 
your paper containing an article treating on 
the theory of the planimeters. A.—Janu- 
ary 28, 1892. We have not published any- 
thing on the particular kind of planimeter 
to which you refer. 


(233) J. K. C., ——, Canada, write: 
Please send us, or inform us, where we can 
obtain a book treating on setting and sharp 
ening saws? A.—The book treating on 
saws, by R. Grimshaw, may suit you. It 
is published by E. Claxton & Co., 930 


= 














Market street, Philadelphia, Pa. We co 
not deal in books. 
(234) G G.8., Pawtucket, R. I., write 


Please inform me how a vacuum is obtain: d 
in acompound engine? A.—A vacuum is 
formed in a low pressure cylinder only. |! 
is obtained in the same way as in any 
simple engine, namely, exhausting the stea 0 
into a condenser, and then abstract the 
vapor and water of condensation from tie 
condenser by means of an air pump. 


(235) W. G. 8., Montville, N. J., write 
Please give me the name of a good and 
simple book treating on electric- Hight plant 
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and the localization and remedy of troubles 
in dynamos, and management and running 
of dynamos. A.—‘‘ The Practical Manage- 
ment of Dynamos and Motors,” by F. B. 
Crocker, and S 8. Wheeler, published by 
D. Van Nostrand Company, 23 Murray 
street, New York, will probably give you 
the information you seek. 


236) L. E. B, Cortland, N. Y., asks: 
Will a gas engine make an explosion at 
every revolution if the load requires it? 
4 —There is a class of gas engine which 
wii! do so; in fact, the two most prominent 
systems which have been developed are, 
one in which the charge is fired with every 
revolution, when the cylinder is about half 
ful! of air and gas; the other at each alter- 
nate revolution, when the piston is near its 
remote dead point. 2 Does an oil engine 
work on the same principle? A —There is 
a ciiss of oil engines which do the work on 
the same principle, others do not. 


37) A. K., Chicago, Ill., writes: Please 
answer the following through your columns: 
Where can the book entitled ‘‘Steam Saw 
Mills,” by M. P. Bale, be obtained? Also 
give price and publishers’ name? A.—The 
book can be obtained from its publishers, 
Lockwood, Crosby & Sons, New York; 
price, $4. 2. Please give titles of other 
books and names of publishers, treating on 
saw-mill engineering? A.—‘‘The Art of 
Saw Filing,’’ with explicit directions for 
putting in order all kinds of saws, from a 
jeweler’s saw to a steam saw mill, by H. W. 
Holly, published by John Wiley & Sons, 
58 East Tenth street, New York. 


238) G. H. G., Central Falls, Vt., writes: 
Please inform me if a vacuum is given in 
inches orin pounds. If it is given in inch- 
es please give the reason for doing so. A. 
—In steam engineering it is generally given 
in inches. The reason for this is that before 
the Bourdon gauge came into use the vacu- 
um gauges were like a barometer, in which 
acolumn of 30 inches of mercury balances 
the atmospheric pressure. To avoid con- 
fusion the new gauges were marked in the 
same way. In steam engineering the ex- 
pression, a vacuum of 25 inches, simply 
means that the exhaust steam will balance 
30 — 25 = 5 inches of mercury, the corre- 
sponding pressure in pounds will be 

147 x > = 2.45 pounds per square inch. 

(239) C. W., Dayton, O., asks: What 
objection is there to making the piston of a 
steam engine indicator } of a square inch in 
area? A.—There is no objection to making 
the piston + of a square inch in area for 
indicators used for high steam pressures, 
in fact, pistons of this size are sometimes 
furnished with indicators having the stand- 
ard size of piston, 4 square inch in area. 
This change of piston doubles the capacity 
of each spring, thereby adapting the indi- 
cator, which, with the standard size of 
piston, will indicate up to 250 pounds only, 
to indicate pressures up to 500 pounds, 2. 
Have any actual tests been made with 
the cheaper grade of indicators? A.—Yes; 
the price is not always an indication of 
quality. 


(240) H. R. J., Arkansas City, Kan., 
writes: I want to galvanize sheet steel and 
also rounds and flats. Can you tell me what 
an outfit would cost to galvanize sheets as 
large as 2 by 6 feet? Or, can you refer 
me to some good writings on the subject? 
A.—We are more interested in the arrange- 
ment of plants and construction of ma- 
chinery than in their cost, and therefore 
cannot give you the best advice in the 
matter. However, to lay out a plant in 
which the handling of work and produc- 
tion is reduced toa minimum, and the first 
cost of the plant kept as low as_ possible 
will involve considerable time and labor, 
and experience, and we should strongly 
advise not to attempt to arrange the 
plant yourself without the assistance of a 
first-class mechanical engineer or some one 
thoroughly familiar with this class of work. 
We do not know of any book that will give 
you the desired information. 


241) C. W. G., Reading, Pa., writes: 
Please give me the ingredients of a bright 
black Japan varnish? A.—The varnish 
consists essentially of pure natural asphal- 
tum with a proportion of gum animé dis- 
solved in linseed oil and thinned with tur 
pentine ; but there are numerous receipts 
given for the varnish, and manufacturers 
generally conceal the composition of their 
own preparation. One of the receipts is 
follows: Melt together 50 pounds of 
iples asphaltum and 8 pounds dark gum 
animé, and boil for 2 hours in*12 gallons 
of linseed oil; then melt 10 pounds of dark 
gum amber, and boil with two gallons of 
inseed oil; add this to the other, with a 
ficient quantity of dryers, and boil for 
hours longer, or until a little of the mass, 
‘hen cooled, may be rolled into pills; then 
thdraw the heat, and afterwards thin 
Cown with 30 gallons oil of turpentine. 
‘LY .is is said to be a good black Japan varnish 
either wood or metals. 


242) C, G., Detroit, Mich., writes: I 
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wish to know what the mean pressure of 
air will be when cut off at half stroke in 
the cylinder, the initial pressure being 15 
pounds per square inch. A —We assume 
that the given pressure is that above atmos- 
pheric pressure. Under these conditions, 
the mean absolute pressure for the whole 
stroke will be 25.1 pounds, or 10.4 pounds 
above the atmospheric pressure. 2. Will 
the pressure at the end of the stroke be 
nothing ? A.—The pressure at the end of 
the stroke can never be equal to zero; 
under the above conditions the absolute 
pressure at the end of the stroke will be 
14 85 pounds, or .15 pound above the atmos- 
pheric pressure. Your third question can- 
not be answered for the reason that pressure 
at the end of stroke can never be zero. 4. 
Would there have been any difference in 
the mean pressure if steam had been used 
in place of air? A.—Theoretically, yes; 
but the difference is so smal! that for all 
practical purposes it can be neglected. 

(243) W. H., Washington, D. C., writes: 
Iam building a chime whistle and would 
like to know if the partitions in the bell 
are placed at equal distances apart, or 
should there be a difference made in the 
height of the openings at the bottom of the 
bell 2? A—There is generally no difference 
made inthe height of the openings The 
partitions are placed at equal distances 
apart; the difference in sound is produced 
by making a difference in the height of the 
compartments in the bell. 2. Will a chime 
whistle work with a pressure of 75 pounds 
in the boiler? A.—Yes, provided the bell is 
set at a correct distance above the bowl. A 
chime whistle made to blow at low pressure, 
will become shrill and discordant under 
high pressure. By a movable bell it can 
be set at a point to produce a clear and full 
tone under any pressure. 8. Will brass ,’; 
of an inch be thick enough fora bell 12 
inches by 6 inches? A.—Yes. These 
whistles are patented, and unless you have 
permission to make them, you are liable to 
get into trouble. 

(244) D. E. C., Brandon, Canada, asks: 
About what power will a small engine 2 by 
3 inches develop, steam pressure being 100 
pounds, revolutions 250 per minute? This 
engine is to be used for a small boat. A.— 
About $ horse power. The speed of this 
engine is too slow for the purpose, we 
should run the speed up to 450 revolutions 
per minute, and thus obtain about { horse- 
power. 2. What power will I gain by 
adopting a double engine in place of asingle 
one? A.—That will depend on the size of 
cylinders, if the size is not changed, the 
double engine will develop twice as much 
power as the single one. The advantage 
of the double engine is that the cranks can 
be set so that the engine will not stall ona 
dead center. 3. What size shell of boiler 
will be required for this engine? A.—For 
4 horse power, shell 19 inches diameter 
and 244 inches high; furnace, 133 inches 
diameter and 14 inches high; flue, 44 inches 
diameter. For { horse-power, shell 234 
inches diameter, 31 inches high; furnace, 18 
inches diameter, 18 inches high; flue, 6 
inches diameter. 

(245) X. Y., Springfield, O., writes: Have 
you published a book pertaining to link 
motion? Or, can you recommend a firm 
which does publish the same? A.—We do 
not publish any books. The construction 
of the link motion considered from a_prac- 
tical standpoint, has been published in our 
columns in the series of articles on Modern 
Locomotive Construction. The rules given 
in these articles are applicable to all links 
of the same class for stationary and marine 
engines. We can furnish a few full sets of 
these articles only, we cannot furnish sepa- 
rate numbers published prior to 1893. ‘‘Prac 
tical Application of the Slide Valve and 
Link Motion,” by W. S. Auchincloss, C E., 
published by D. Van Nostrand Co., Murray 
street, New York, is considered to be a 
standard work treating on this subject. 
‘** Valve Gears for Steam Engines,” by C. H. 
Peabody; and ‘ Valve Gears,” by H. W. 
Spangler, P. A. Engineer U.S. Navy, are 
also good books, both are published by 
John Wiley & Sons, 53 East Tenth street, 
New York. 


(246) R L. C., Muncie, Ind., writes: A 
piston is to be moved upwards in a given 
cylinder A by pressure, and fall by gravity. 
This cylinder is ccnnected by pipes to 
another cylinder F or reservoir a little larger 
than A. The cylinder # is filled with water 
or nearly so. When steam is turned on 
so as to allowit toacton the top of the 
water in B, the water will be forced into 
the cylinder A underneath the piston, raise 
the latter and practically empty the reser- 
voir B of water. If now the supply of 
steam into B is stopped, how long will the 
steam pressure in 2 keep the water in A? 
Will the condensation of steam in 2 be so 
great as to allow the piston in A to fall and 
not hold the piston and load it carries at 
any one point for any considerable length of 
time? A.—The steam will, of course, con- 
dense when in contact with the water, but 
the time of condensation, and consequently 
the time of descent of the piston in A will 
principally depend on the area of the sur- 
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face of the water exposed to the action of 
the steam, the volume of the water and its 
temperature and the original pressure of 
the steam. After condensation the volume 
of the water will be increased, air will also 
be admitted into B with the steam so that 
there will always be some vanor above the 
water in 2 exerting a resistance against the 
descent of the piston. The temperature of 
the water may also increase after each stroke 
of the piston, so that on the whole it will 
be a difficult matter to determine the re 
sults without resource to experiments. 


(247) O. C., Oakwood, N. Y., sends us 
two sketches of a shaft governor designated 
Nos. 1 and 2, and asks which of the two de. 
signs we prefer. A—We prefer No. 1. 
The other design will not be as sensitive as 
No. 1, because in No. 2 the point of suspen 
sion of the weight, the center of gravity of 
the weight and the center of the shaft are 
in one straight line. 2. When computing 
the centrifugal force must the weight of the 
lever to which the weight is attached be 
taken into account? A—Yes. 3. What 
will be the pull on the spring? A.—You 
have not given suflicient data to compute 
it. The length of the lever to which the 
spring is attached is not given, neither have 
you given the exact relative positions of the 
point of suspension, the center of gravity 
of the weight, and the center of the shaft. 
4 For computing the centrifugal force 
would you use Molesworth’s formula, is it 
trustworthy? Itseems todiffer widely from 
other formulas. A —The formula given by 
Molesworth is correct. It does not differ 
from other correct formulas, although at 
first glance it may appearto do so. The 
general formula for computing the centrifu 
gal force is 


Fi ees (1) 
C1 IP ie ig 
in which f = centritugal force, W = weight 
of body, » = velocity in feet per second, + 

radius to center of motion in feet, and 7 

acceleration in feet per second due to the 
force of gravity which may be taken at 
32.2. If now the velocity + is given in feet 
per minute then formula (1) becomes 

W ~x 7 
B22x 7 X HU X bu 
The velocity in feet per minute is 
v= (Zr xX S 1416 X 2), 
in which » = number of revolutions per 
minute. Substituting this value for » 
formula (2) we have 
Wx (27r kK 31416 & n)? 
822x* r XK 6U X 60 
which reduces to 
7 = O008t * WX xX nF 
and agrees with the formula given by Moles- 
worth. 

(248) G. B , Lapeer, Mich , writes: Please 
answer the following questions through 
your columns: ‘‘A.” says that an engine 
with the center of the shaft 2 inches above 
the center line of cylinder has its dead cen- 
ters on the crank circle directly opposite, 
and on a diameter drawn parallel with the 
center line of cylinder, and that these cen- 
ters are found by tramming. ‘ B.” says 
that the dead centers on this engine found 
by tramming are not directly opposite on 
the crank circle, and that the center of the 
crank pin, center of shaft, and center of 
crosshead pin must be on one line when the 
engine is on a dead center. A.—‘'B.” is 
right. The positions of the crank-pin when 
engine is on a dead center are easily found 
on a drawing board as follows: From the 
center of the shaft describe an arc whose 
radius is equal to the length of the connect- 


oi (2) 


ing rod minus the length of crank; the. 


point in which this arc intersects the center 
line of cylinder produced is the position of 
the center of crosshead pin when the engine 
is on one of its dead centers. Through this 
point and the center of the crank shaft 
draw a straight line, and produce it so as to 
intersect the crank pin circle; this point of 
intersection will be the position of the cen 
ter of crank-pia when the engine is on a 
dead center. For the position of the pin 
on the opposite dead center, describe from 
the center of the shaft an arc whose radius 
is equal to the length of the connecting 
rod plus the length of the crank; the point 
in which this arc intersects the center line 
of cylinder produced will be the position of 
the center of the crosshead pin on its dead 
center. Through this point and the center 
of the shaft draw a straight line, and the 
point in which this line intersects the crank- 
pin circle will be the dead center of the 
crank pin. With the positions of the 
crank pin centers established in this man- 
ner, it will be impossible to draw a diam- 
eter of the crank-pin circle through the 
center of the shaft and the two positions of 
the center of crank-pin. 2. What will be 
the effect on the valve motion of a common 
slide valve engine by placing the crank- 
shaft out of line with the center line of 
cylinder? A.—It will interfere with the 


symmetrical movement of the valve, but 
this will be so slight when the shaft is 
moved a short distance only out of line 
with cylinder that it may be neglected. 
The stroke of the piston will also be slight- 
ly greater than the diameter of the crank- 
pin circle, 
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The final meeting (of the series) of mem- 
bers of the A.S.M E_, was held the evening 
of the 9th, at the society’s house as previ- 
ously announced. The attendance was good 
and the interest which has been taken in the 
meetings, from the first, was well sustained 
to the end. 

Inthe absence of Mr. Walter M. McFarland, 
U. 8. N., of Washington, who had been 
invited to open the discussion on ‘‘ The Use 
of Water-tube Boilers in the Navy,” Prof. 
F. R. Hutton read the paper forwarded by 
Mr. McFarland, given below : 

Having been honored by the committee 
which is in charge of these monthly meet- 
ings of the society with an invitation to 
prepare a few remarks to serve as a basis 
for a discussion of the subject of water-tube 
boilers, with special reference to their use 
in the Navy, I have pleasure in complying ; 
but must state at the outset that the request 
‘ame at a time when pressure of other mat- 
ters did not give me the leisure necessary to 
go into the subject as carefully as I might 
have wished. 

In this matter of water-tube boilers I 
shall confine myself to the type known as 
tubulous or coil boilers, merely mentioning 
that years ago a water-tube boiler, invented 
by Engineer.in-Chief Martin, of the Navy, 
was in use for some years and gave satis- 
faction. This, however, was a shell boiler, 
and its weight was about the same as that 
of fire tubular boilers, so that it does not 
come properly in the category we propose 
to discuss. 

It may be stated at the outset that coil 
boilers possess certain advantages which rec- 
ommend them for use in naval vessels, and 
would make their adoption a certainty but 
for one or two features. From their suc- 
cessful use naval designers have had their 
ultimate adoption in mind and have watched 
the development with the greatest interest. 
In our own Navy extended experiments 
were made by boards of naval engineers 
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under the direction of that great engineer, 
Isherwood, on the Herreshoff boiler, so that 
full information was possessed in this re- 
spect. Experience with them, however, 
was not such as to warrant their adoption 
for use in large vessels. 

The advantages offered by coll boilers for 
naval vessels may be stated as follows : 

Reduction of weight of boiler and con- 
tained water. 

Adaptation to very high pressures. 

Safety against disastrous explosion. 

Rapidity of raising steam. 

Freedom from injury due to forced com- 
bustion. 

Facility in renewal when worn out. 

Against these advantages is to be set: 

Greater injury by corrosion. 

More care required in feeding. 

As a matter of fact, if it were not for the 
trouble due to corrosion, there would be 
hardly anything to be said against the coil 
boiler, for the difficulty sometimes due to 
feeding is a matter of training of the at- 
tendants. A friend recently wrote me in 
regard to the boilers of the ‘‘ Monterey,” 
where each fire-room has two Ward boilers 
and one cylindrical: ‘‘One feed-pump can 
be made to supply both Ward and Scotch 
boiler in battery, but every chump who 
calls himself a water tender can’t do it.” 

It is hardly necessary to elaborate the 
advantages, but it may be remarked that the 
reduction of weight is the greatest. For 
the last 10 years the demand on the designer 
of naval machinery for increased power on 
reduced weight has been growing stronger, 
and although forced draught does materially 
reduce the boiler weight, it has not been an 
unmixed blessing. When we reflect that 
coil boilers weigh less than half as much as 
cylindrical ones for the same power, and 
that they can be forced to any extent with- 
out danger of injury, we see how desirable 
the coil boiler becomes. 

As in the case with many other improve- 
ments in steam machinery, the Navy has 
followed rather than led outside practice. 
The reason for this is not hard to under- 
stand when we reflect that the oflicers 
charged with the carrying out of govern- 
ment work have not the free hand of those 
in civil life. A designing engineer fre- 
quently has unusual opportunities given 
him by the fact that some yacht owner de- 
mands exceptional speed, and is willing to 
sacrifice almost everything to attain it. 
Such a case would offer a splendid opening 
for the trial of a tubulous boiler. 

In 1885, the late Admiral Simpson, of the 
Navy, who had been president of the Naval 
Advisory Board, in an inaugural address as 
president of the Naval Institute, made the 
remark that the great necessity for improve- 
ment in naval vessels was in reduction of 
weight of machinery, and that he thought 
it lay in the direction of using Herreshoff 
boilers rather than those of the ordinary 
shell type. He doubtless selected the Herre- 
shoff boiler for the reason that some launches 
with this boiler had been used in the Navy, 
and it was the only one with which he was 
familiar. In that soclety it was not consid- 
ered the proper thing to discuss or criticise 
the inaugural address of the president, so 
that no reply was made to the remark at the 
time, as could very readily have been done ; 
but at an adjourned meeting which I at- 
tended, Passed Assistant Engineer Kafer, 
then attached to the Bureau of Steam En- 
gineering, did discuss the subject in an in- 
formal way, and he remarked that the 
Engineer in-Chief of the Navy, who was 
then Mr. Charles H. Loring, who has since 
been president of our society, was fully 
alive to the promise of tubulous boilers, but 
that he was not willing to stake his pro- 
fessional reputation on their success by 
powering a vessel of any size with them. 
He was perfectly willing, Mr. Kafer said, 
to advocate their adoption experimentally 
on a small vessel, but it must be under- 
stood that it was an experiment; and he 
called attention to the fact thatit wasa 
very easy matter for people who had no re- 
sponsibility attending their recommenda- 
tions to advise certain lines of action, while 
the ones on whom the responsibility came 
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were necessarily compelled to be more con- 
servative. 

Not very long after this a test of a Ward 
launch boiler was made by a board of naval 
engineers, Mr. Ward having offered his 
boiler for test and agreed to defray the ex- 
penses, and this test showed excellent re- 
sults, both as regards economy of evaporation 
and power for a given weight. Herreshoff 
boilers had been used, as I have already 
said, in naval launches for some time, but 
they were not entirely satisfactory in every 
respect and had not been generally adopted. 
The test of the Ward boiler gave informa- 
tion of a type of boiler adapted to all the 
requirements of naval purposes, and in 1888 
several of them were fitted to naval launches. 
Their success was very marked, and since 
that time no new boats have been built 
which have not been fitted with coil boilers, 
although other types besides the Ward have 
been used, a number of Towne boilers hav- 
ing been fitted, and also one or more, each, 
by Roberts and Almy. Our experience 
with the Ward boiler has been more ex- 
tended than with any of the others, and I 
have heard a number of officers who have 
had experience with it in different portions 
of the globe testify uniformly to their entire 
satisfaction with it. 

About 1888 the Navy Department made a 
contract with the Herreshoffs to build the 
‘*Cushing,” and the design in every respect 
was left tothem. At first it was the inten- 
tion to use Herreshoff boilers, but subse- 
quently that firm, having acquired the 
control of the Thorneycroft patents for 
this country, requested and obtained per- 
mission to use Thorneycroft boilers in the 
‘‘Cushing.” In the early part of 1890 the 
‘‘Cushing” was tested officially, after hav- 
ing been given a number of private tests by 
the builders. The official test as well as the 
others were very satisfactory, and showed 
the boilers to fulfill the requirements of the 
case with great satisfaction. In the Jowrna/ 
of the American Society of Naval Engineers 
for 1892, Chief Engineer Isherwood has 
written an article about the ‘‘ Cushing,” 
which gives an extended account of the 
boat and all her various trials. 

In the fall of 1890 a series of tests of one 
of the boilers of the ‘“‘Cushing” was con- 
ducted by a board of naval engineers un- 
der the presidency of Chief Engineer Lor- 
ing, and a large amount of valuable infor- 
mation obtained. A copy of the report of 
this board was published in the report of 
the Bureau of Steam Engineering for 1891. 

In 1888 Engineer-in-Chief Melville of the 
Navy urged upon the Secretary the impor- 
tance of experiments on a large scale, to de- 
termine the suitability of tubulous boilers 
for use as a part or all of the boiler power 
of our naval vessels, and in accordance with 
his recommendation the Secretary sent out 
an invitation to all the builders of coil boil- 
ers in this country, inviting themto submit 
plans and prices to meet specifications which 
had been prepared by the department. 
Some 15 or 20 replies were received, and in 
1889 an invitation was sent to the makers of 
those boilers which appeared adapted, ask- 
ing them to suggest a time when they would 
be ready to have their boilers tried. Four 
of the firms, who had previously replied, 
acknowledged the receipt of this letter, but 
only two of them actually submitted boilers 
for trial, Mr. William Cowles and Mr. 
Charles Ward. A boiler made by each of 
these gentlemen was tested by a board of 
naval engineers, under the presidency of 
Chief Engineer Loring, and the report giv- 
ing the results was published in the report 
of the Bureau of Steam Engineering for 1890. 

As a result of this competitive test the 
boiler submitted by Mr. Ward was adjudged 
to have given the best performance, and in 
accordance with the terms of the proposi- 
tion under which the tests were made, a 
contract was concluded with him for sup- 
plying boilers for the U. 8S. 8. ‘‘ Monterey,” 
to furnish the steam for 4,200 horse-power 
in triple-expansion engines. The trial of 


the ‘‘ Monterey” took place in 1892, and the 
boilers gave a very good account of them- 
selves, the engineer officers who attended 
the trial speaking in the highest terms of 


their creditable performance. The trial of 
the ‘‘ Monterey ” was not in every respect a 
complete success, because the horse power 
of the machinery fell slightly below that 
required by the contract, and in explanations 
as to the cause of this deficiency, there was 
some difference of opinion. There was no 
means of telling certainly how much steam 
was supplied by each kind of boiler (there 
being two single-ended cylindrical fire 
tubular boilers besides the four Ward boil- 
ers). The naval engineers who were pres- 
ent attributed the failure to attain the horse- 
power to lack of skill on the part of the 
firemen, while I have understood that engi- 
neers connected with the Union Iron Works, 
who built the vessel, and all the machinery 
except the Ward boilers, thought that the 
trouble was partly due to the coil boilers. 
They thought this was not due to any de- 
fect in the boilers themselves, but to the 
fact that their position in the ship was such 
that it was difficult to clean the fires, and 
keep them in the best possible condition, 
and that on this account there was a falling 
off. 

It isto be noted in connection with this 
trial that a very high air pressure was used 
at times, as much as four inches of water, 
and although some leaky tubes were devel- 
oped in the cylindrical boilers, the coil 
boilers showed no signs of injury in any re- 
spect, and after the trial were as tight as 
before. 

This comprises the actual experience in 
use in our own Navy up to date. The 
‘* Ericsson,” a sister torpedo boat to the 
‘*Cushing” with a few changes, now build- 
ing at the Iowa Iron Works, is to have 
Thorneycroft boilers, while four third-class 
torpedo boats for the ‘‘ Maine” and the 
‘* Texas” are to have Mosher boilers. 

In a design elaborated at the Bureau of 
Steam Engineering last year, coil boilers 
in connection with cylindrical are to be 
used in supplying a quadruple expansion 
engine. The coil boilers will furnish steam 
at 250 pounds to the high-pressure cylinder, 
while the cylindrical boilers will supply 
steam of about 150 to 160 pounds to the 
first receiver. The type of coil boilers to 
be used has not yet been settled, as it is the 
policy of the Department to permit the con- 
tractors to make the selection in the first 
instance subject to approval. 

Last summer at the International Engi- 
neering Congress a paper was read on the 
subject of coil boilers in general by Mr. 
Ward, and in the discussion of that paper I 
remarked that it appeared to me that the 
most important question in connection with 
coil boilers was their longevity. Being 
composed entirely of tubes of small diameter 
and quite thin, it naturally follows that cor- 
rosion will be a very important factor in 
their usefulness. Mr. Ward has informed 
me personally that some of his boilers 
which have been used on Western rivers, 
and have never been exposed to the influ- 
ence of salt water in any way, have already 
been in service for over 10 years and are 
still in excellent condition. There are also 
some in use on yachts, I believe, which 
have had six or seven years’ service, and 
the revenue cutter ‘‘ Manhattan” has a 
boiler which was put in in 1888, I believe, 
and is still in good condition. The launch 
boilers that we have used in the Navy have 
been satisfactory in respect to longevity, 
as none of them have as yet given out, ex- 
cept in an occasional tube here and there, 
which were easily repaired. The ‘‘ Mon- 
terey,” of course, has been too short a time 
in service to have any question of longevity 
raised. The boilers of the ‘‘ Cushing” 
have now been built at least five years, and 
they are in excellent condition, and have 
shown no signs of pitting or other serious 
deterioration. 

The question of corrosion assumes a some- 
what different phase for coil boilers from 
the same phenomenon for shell boilers, be- 
cause in the latter the tubes form a relative- 
ly secondary part of the boiler, while in the 
former they practically are the boiler; and, 
as has been repeatedly pointed out, a leaky 
tube in a shell boiler can be plugged while 
steam is up; but this cannot be done in the 
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coil boiler. There is no reason why th 
tubes of a coil boiler should deteriorate an ; 
more rapidly than those of a shell boiler 
and in many types they ought to last longer 
because thicker. 

Mr. Ward has stated that one of his bo! 
ers built nearly 14 years ago has lost on): 
one tube, while a number of other boile:s 
have been in use for six or seven years a: 
given no trouble. Mr. Roberts also stat 
that the first of his boilers built about 
years ago has never given any trouble fr 
corrosion. It is probable, however, th 
most or all of these boilers have been car: 
fully kept free from the deleterious acti 
of salt water, although a good many 
these boilers are fitted in yachts about Ney 
York. 

I might, then, sum up our experience wit 
coil boilers by saying that as regards ligh 
ness, rapidity of raising steam, safety agains: 
disastrous explosion and safety against in 
jury by excessive forcing, they have giv: 
entire satisfaction. 

The experiments on the Ward and Cow! 
boilers in competition, and those on th 
Thorneycroft boilers of the ‘‘Cushing,” ar 
the Ward boilers on the ‘‘Monterey,” sh: 
conclusively that coil boilers will stand an 
amount of forcing without injury, as these 
were all subjected to air pressures of 
inches and over for long periods without « 
single leak being developed. We also made 
a severe test of a small Towne boiler at on: 
of our navy yards by running it for severa| 
hours under forced draught, then hauling fires 
as quickly as possible, and turning a stream 
of cold water on every part of the boile: 
from a hose, so as to get the full effect of 
sudden contraction. Not a leak developed 
anywhere. 

With regard to longevity, it is as yet too 
early to speak, but such experience as w: 
have had leads us to believe that with 
proper care to guard against corrosion the 
should have a reasonable life. 

In this connection it is worth noting that 
the Belleville boiler has been in use in th 
French Navy for at least 10 years, and the 
experience with it has apparently been so 
satisfactory as to lead the English Govern 
ment to place an order for a set of these 
boilers for the large English cruisers 
‘*Powerful” and ‘‘ Terrible,” which are to 
have about 30,000 horse-power each. The 
Belleville boiler differs very materially from 
the coil boilers invented in this country, and 
all others invented abroad, in having its 
tubes of very large diameter, and much 
thicker than those in any other coil boiler 
The tubes are generally about 4 inches in 
diameter, and the lower row are about three 
eighths of an inch thick, and no tubes are 
less than .20 of an inch. This undoubted); 
accounts for the long life of these boilers, 
as it is manifest that a trifling bit of corro 
sion which would go clear through a thin 
tube will only affect these thick ones half 
as much, and will still leave them service 
able for a long time. The great trouble 
with the Belleville boiler, compared wit! 
most other coil boilers, is its weight. We 
shall doubtless shortly have some valuable 
data in regard to this particular boiler fron 
the experience with the fast express steam 
ers on the great lakes, which are to be fitted 
with boilers of this type. 

The number of coll boilers is almost 
legion, and every inventor brings out som: 
change in his own type at frequent inte: 
vals. I presume it would be safe to say 
that nearly all that are designed with any 
regard to a good circulation will give good 
results, and such has certainly been ou 
experience with those thus far used in ou 
Navy. It is curious to observe, however 
how ideas change in regard to what i 
necessary to secure a good circulation. M: 
Ward has always claimed that you coul 
put your down current almost anywher 
if the feed went into it, and that, of neces 
sity, if the water went up in some tubes i 
must come down in others. For a whil: 
Thorneycroft, Mosher, and some others 
provided down cast pipes entirely outsid: 
the boiler, but they have now abandone: 
that plan. 

I feel that I must apologize for the in 
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completeness of this paper, but I would 
refer those who desire an elaborate investi- 
gation of the subject to the paper by Mr. 
Ward, read before the International Engi- 
neering Congress, and published in the Pro- 
ceedings of the Division of Marine and Naval 
Engineering and Naval Architecture, and 
to papers read last year-and this before 
the Institute of Naval Architects in Eng- 
land, by Mr. J. T. Milton, chief engineer 
surveyor to Liloyd’s.~ The subject is a 
thoroughly live one, and I am glad the so- 
ciety has taken it up. A number of our 
members have much greater personal knowl- 
dge of the characteristics of particular 
types of these boilers than the writer, and 
it is to be hoped that during the discussion 
on this subject they will give the society 
the benefit. 





At the close of the paper Mr. C. E. Emery 
gave some of his experience with the ear- 
lier forms of tubular and coil boilers, after 
which Mr. Jas. T. Boyd related some ex- 
perience with the Belleville boiler, his con- 
clusion being that this form of boiler was 
very satisfactory as regards keeping clean 
ind was also light for its power when steam 
was carried in it at considerably higher 
pressure than used in the engines, as was the 
intention in this design of boiler. 

Mr. H. De B. Parsons detailed some of his 
experience with Herreshoff boilers sustain- 
ing his conclusion that: 

The result of my experience from these 
cases and others is this: If you are going 
to use a water-tube type of boiler you have 
got to have plenty of grate surface. They 
need more grate surface than the other 
type. I know they will stand forcing ac- 
cording to the tests, but my experience does 
not indicate that they will give in ordinary 
practice the horse-power per square foot of 
grate that you can get out of the old fash- 
ioned boiler. The reason of that is probably 
that there is no storage of steam, no steam 
space, and no energy stored in hot water, 
and the consequence is when the steam once 
gets down you cannot build it up very 
well; the engine will take it faster than it 
makes, unless you have boilers of ample 
size. 

My first effort in engine designing was an 
absolute failure. It was an effort like what 
most young men make in attempting to de- 
sign something which they know very little 
about. I undertook to design a coil 
boiler. My ignorance led me to use tubes 
of different sizes. Result: the small tubes 
evaporated faster than the larger ones, and 
the consequence was that there was some 
sort of circulation—I don’t know what. 
But the boiler acted very strangely. There 
was absolutely no water to be found any- 
where near it. There was steam in it, but 
where the steam came from I do not know. 
Mr. John C. Kafer, said: . . . The design of 
water-tube boilers has been to make steam 
on very little weight. If we were satisfied to 
make as we were thirty or forty years 
ago, there would not be any water tubes in 
existence. But the problem now is to get 
maximum power from minimum weight, 
and that is the problem for the water tube 
boiler. If you have a water-tube boiler 
with sufficient grate surface, that alone will 
not accomplish the result. You must burn 
coal at a maximum rate of combustion, and 
if you burn 50 pounds per square foot of 
grate surface ina Scotch boiler, you cer- 
tainly have a very much heavier boiler than 
if you burn 110 pounds per square foot of 
grate in a tubular boiler. If a designer 
were to select any particular type of water- 
tube boiler, he will probably meet with bad 
results in one way or another. You must 
take whatever you have and make the best 
of it. The great difficulty in the water- 
tube boiler is to get it perfectly accessible. 
With tubes readily removable repairs can be 
easily made, and it should be made to last a 
reasonable length of time—not to. last the 
length of time that a Scotch boiler will last. 
I do not know of any one boiler in the 
market that will fulfill all the conditions 
and yet have maximum power for mini- 
mum weight. The great difficulty with de- 
signers has been to crowd too many small 
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tubes in the space allotted to them, and for 
that reason they want to get rid of the 
weight of water. That is the chief advan- 
tage of the water-tube boiler having small 
tubes. The Belleville boiler has been spoken 
of by Mr. Boyd. It is a very excellent 
boiler to operate under natural draught. 
But if you will take a box coil and have a 
hot fire under the lower coil and burn 50 
pounds of coal per square foot of grate, 
you will find trouble before you get up to 
the upper end. That is one reason why a 
Belleville boiler will weigh more than a 
Scotch boiler, or nearly as much as a Scotch 
boiler of the same relative horse-power 
under forced draught. The Belleville boiler 
must be operated at a lower rate of combus 
tion than that at which the Scotch boiler 
can operate with perfect safety. 

With reference to the other types of boil- 
ers— Yarrow and Thorneycroft and others, 
they all depend on the natural circulation 
due to the less weight of water. It is well 
known, I think, that a boiler of that type 
will hardly evaporate as much water per 
pound of coal under ordinary conditions as 
the ordinary Scotch boiler. But if you 
could have an engine on the outside and 
force the water through the tubes, so that 
you knew when the shaft was turning that 
the water was going through the tubes, you 
would accomplish perfect circulation, and 
yet you might have the tubes in such a 
position as not to have corrosion when the 
vessel was laid up. 

(To be continued.) 
ape 
The New Steamer “Priscilla.” 





The trial trip (made on the 9th inst.) of 
the new steel steamer ‘‘Priscilla,” for the 
Fall River Line, Old Colony Steamboat 
Co., was a very successful one. It was the 
first trip the boat has made, and its purpose 
was not to determine the speed of the boat, 
but to test the working of the machinery 
which was very satisfactory in every re- 
spect, and the builders were certainly en- 
titled to the many compliments received 
from the prominent engineers on board. 
The ease with which the engines were 
handled, the promptness of response to the 
signals from the pilot house, steady motion, 
and the maneuvering power of the boat 
were admirable. 

The main engine, as we have stated in our 
issue of the 3dinst., is of the double in- 
clined compound surface condensing type, 
of 8,500 maximum horse-power. The two 
high-pressure cylinders, each 51 inches 
diameter, are placed side by side, forward of 
the main shaft, and the two low-pressure 
cylinders, each 95 inches diameter, are placed 
side by side, aft of the main shaft; all have 
a stroke of 11 feet. 

The main engine shaft is in three sections, 
the two outboard ones having the driving, 
and the center section the drag cranks, there 
being two sets of cranks set at right angles. 
Each crank-pin is connected to the connect- 
ing rods of a high and a low-pressure cylin- 
der. Owing to the inclination of the cylin- 
ders, the connections of but one cylinder 
can be thrown upon a dead center at the 
same time, thus insuring a very steady and 
even rotation of the main shafts, an equal 
distribution of power and minimum vibra- 
tion. Each low-pressure cylinder has its 
own air pump and surface condenser. The 
air pumps are vertical and are worked from 
the low-pressure crossheads. There are two 
independent centrifugal circulating pumps 
foreach condenser. Total cooling surface 
of condensers, 16,000 square feet. The 
main steam chest valves are of the double 
poppet type, and are worked by double ec- 
centrics and links, High-pressure cylinders 
have adjustable drop cut-offs; low-pressure 
cylinders fixed ‘‘Stevens’” cut: offs. 

The boilers, whose dimensions are given 
in our issue of the 3d inst., were built fora 
maximum steam pressure of 150 pounds. 
This is far in excess of what will be required 
for the usual business of the steamer, but 
is advantageous in permitting a large range 
of pressure. The boilers are fitted both for 


natural and forced draft under grates. The 
forced draft is supplied by two large ‘‘Stur- 
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tevant” fans driven by independent engines. 
These steam fans being placed in the main 
engine department serve also to ventilate 
the engine room. The total grate surface of 
boilers is 850 square feet. Total heating sur- 
face 35,400 square feet. 

An extra large donkey boiler and two 
large fire and wrecking pumps are on the 
main deck. The pumps are so arranged and 
connected that they may for all purposes 
work independently or together. There is 
also a large bilge pump in the engine de- 
partment below deck, forming in all three 
complete wrecking and four very complete 
fire systems extending the full length and 
throughout the vessel. In addition, there 
are a number of hand pumps in various parts 
of vessel. 

There are five decks—main, saloon, gal- 
lery, break and dome, on which are located 
361 staterooms (including 14 parlor rooms) 
for passengers, and 35 officers’ rooms, mak- 
ing a total of 396 staterooms. In the cabin 
for the men and women are 219 berths. 
For the second-class passengers, 89 berths 
are provided, and 155 berths for the crew. 

We believe it is safe to say that this 
steamer is one of the most handsome, thor- 
oughly equipped and commodious passen- 
ger steamers afloat. The style of decoration 
throughout the greater part of the steamer 
is that of pure Itallan Renaissance, giving a 
beautiful and harmonious effect. 

The quarter deck is very spacious, with a 
floor laid in marble mosaics. From the 
quarter-deck, the grand staircase leads to 
the main saloon. It is made of solid ma- 
hogany, with the strings of railing of 
wrought-iron. Here, also, are the ticket- 
oftice, barber shop, coat room, and the 
entrance to the dining-room lobby. The 
walls of the quarter deck are finished with 
mahogany, and ornaments and panels of 
papier maché¢, representing by groups of 
figures in low relief, commerce, arts and 
sciences, music and the dance. The dining- 
room lobby is finished in mahogany and 
papier maché panels, and is decorated in 
cream, white and gold. On the port side of 
lobby a large staircase leads to main saloon 
above. On starboard side of lobby a stair- 
case leads to men’s saloon in hold. From 
the lobby you enter the dining-room, which 
is one of the greatest features of the steamer, 
and its size, grandeur, and rich effect are at 
once evident. The style of decoration is 
purely ‘‘Indian,” mahogany finished, and 
in all details the designs have been faith- 
fully executed. Oneach side of the room 
are six large windows; between the win- 
dows are beautiful mahogany sideboards, 
with large glass mirrors. In the lower part 
of the side boards, fire-places have been 
built, and they contain the radiators con- 
cealed by brass shields, forming a clever 
arrangement of heating the room. At the 
forward end of dining room are the cashiers’ 
desks, silver locker, coffee urns, and stair- 
case to kitchen and pantry below the deck. 
Both forward and after bulkheads have 
large mirrors, producing in effect a much 
larger room, and a succession of mirrors and 
columns, and a display of Oriental magnifi- 
cence. 

The lighting of this room is obtained 
through panels of delicate colored leaded 
glass, covering the upper part of the recess 
formed by the sideboards. These panels 
are directly over the windows. The recess 
contains groups of electric lights and ex- 
tensive reflectors. From the rich and hand- 
somely paneled ceiling, light is also obtained 
through leaded glass globes, all conforming 
and harmonizing with the general design of 
room, and producing a rich and dignified 
effect. 

From the after end of dining-rooms are 
entrances to two private dining-rooms, also 
in Indian style, treated in color, one of 
them in white and gold. 

The principal features of the grand main 
saloon are its size, its richly decorated ceil- 
ing and forward bulkhead in relief of papier 
maché, the system of lighting from the 
dome, the beautiful electric features, the 
large and spacious staircase of mahogany 
leading to the gallery, with its strings of 
railing of handsomely wrought-iron. 
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The electric plant is as complete and as 
thoroughly equipped as can be made. 

The vessel is fitted with 1,900 incandes- 
cent lamps of 16 candle power, supplied by 
three multipolar, direct coupled, compound- 
wound dynamos, driven by horizontal 
‘* Ideal” engines, having cylinders 11 inches 
diameter by 12 inches stroke. The capacity 
of each dynamo is 400 amperes and 125 
volts. Special care has been taken in the 
wiring of the vessel, and none but extra 
heavy wires with the very best fire and 
water-proof insulation have been used. 

The ‘‘ Priscilla” was modeled and gen- 
erally designed by Mr. George Peirce, 
Supervisor of the Old Colony Steamboat 
Company, and has been built under his 
personal superintendence. In exterior ap 
pearance she strongly resembles her mate, 
the ‘‘ Puritan,” illustrated in our issue of 
March 21, 1889, with the exception of 20 
feet additional length and a slight change 
in the dome deck-house. The engines and 
boilers in general design, although 70 per 
cent. greater in power, are the same as 
those in the company’s last new steamer, 
the ‘‘Plymouth,” which was put in com- 
mission in the fall of 1890. 

The contract for the steamer complete 
was given to the W. & A. Fletcher Co., 
Hoboken, N. J., the builders of the ma- 
chinery and boilers, and they sublet the 
various contracts for the hull, joiner work, 
painting and decorating, plumbing, etc. 

The handsome surroundings, together 
with the extreme liberality of W. & A. 
Fletcher Co. in providing for the comfort 
of the inner man, made this trial trip of 
four and one-half hours duration a very en- 
joyable one to the 700 invited guests on 
board. 

——— eee 
Test of a Pumping Engine. 


Editor American Machinist . 


I made on Saturday, April 21st, a test of 
an ‘“‘E P. Allis & Co. triple compound 
pumping engine,” which they have just 
furnished to the city of Trenton, N. J., the 
results of which were highly satisfactory to 
all parties concerned, and may prove inter- 
esting to you. 

The engine and pumps were furnished 
under a guarantee that they would deliver 
10,000,000 gals. per day, to a height of 120 
feet, with 110 pounds of steam at the engine, 
and perform a duty of 125,000,000 foot- 
pounds forevery 1,000 pounds of feed water 
consumed at 30 revolutions per minute. 

The boilers were not in the contract, but 
were built by parties in Trenton, from 
specifications furnished by Mr. Joseph 
Ridgeway, M. E., the manager of the 
Trenton Light and Power Co., and were in- 
cluded in the trials, which were of 8 
hours’ steady run, from 9 A. M. to 5 p. M., 
instead of 24 hours, as first agreed upon, 
from the want of sufliclent capacity in the 
reservoir, to hold 24 hours pumping. 

The dimensions of engine were: High- 
pressure cylinder, 204 inches diameter; in- 
termediate cylinder, 36 inches diameter ; 
low pressure cylinder, 52 inches diameter ; 
piston rods, 2 each cylinder, at lower end 
only, 2finches diameter; pumps, cylinders(8), 
254+ inches diameter. All 36 inches stroke, 
vertical, single-action; capacity per each 
revolution, 234.11 gallons, or 1952.5 pounds. 

The boilers were three horizontal tubular, 
15 feet long, 54 inches diameter, with forty- 
eight 34-inch tubes. 

Tupper grates, 28 inches below shell, 54 
inches by 54 inches, or 2025 square feet 
each; 7075 square feet grate surface in all. 

Heating surface, 799.10 square feet each, 
or 34.17 square feet to 1 square foot of grate, 
It was necessary to make the test before 
the connections to return the condensed 
water to the boilers were made, so that the 
feed water was taken from the river at 
69° F. 

The results as noted were as follows: 
Duration of run, 8 hours; total revolutions 
of engine, 14,741 ; revolutions per minute, 
30.71; average steam pressure by gauge, 
112 27 pounds; average steam pressure, first 
receiver, 23.8 pounds ; average steam press- 
ure, second receiver, 1.75 pounds, average 
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construction. The first occupants came last 
October. There are now in the institution 
nine old shipbuilders and their wives, and | 
eight pupils under Professor Jansen, in- | 
structor in naval architecture. Thos. Main, 


vacuum, 12 pounds; total head pumped 
against, 119.62 feet; average temperature 
feed water, 59°; total coal burned (Lehigh 
egg), 2,667 pounds; total ashes, 163 pounds; 
actual evaporation per pound of coal, 9.48 
pounds; actual evaporation from 212°, 11.05|M. E, will have charge of the marine engi- 
pounds; actual evaporation per pound com- | neering department. There will be an ex-| 
bustible, 11.67 pounds; coal per square foot | amination for candidates for admission to | 
of grate per hour, 4.71 pounds ; total num- | the academy this month. 
ber gallons in 8 hours by plunger displace-| This munificent gift was tendered by Mr. 
ment, 3,451,015; average indicated horse-| Webb to the trustees; and on their behalf 
power, 234.96; feed water per hour per | Mr. Stevenson Taylor, with suitable re- 
I. H. P., 13.45 pounds; total weight feed-| sponse, accepted it. 
water pumper, 25,295 pounds; coal per hour| The inception of the plan, and the burden | 
per I. H. P., 1.42 pounds ; duty per 1,000 | ofitsaccomplishment in all its details, have, 
pounds feed water, 136,233,000. |like the expense, been borne by W. H. 
The coal was fed hourly, beginning one-| Webb, who has spent so far $470,000 in 
half hour before start, and ending at the| grounds, buildings and equipments. The 
same time before close. The fires were kept | endowment will be testamentary. 
level and even, the water as nearly at the| The trustees are, William Henry Webb, | 
same gauge as possible, and the steam with-| president; Stevenson Taylor, vice-presi- | 
in 5 pounds of same pressure. dent; Thomas F. Rowland, treasurer ; 
Although a longer test might have been | Stephen M. Wright, secretary. Charles S. 
more accurate as to the exact consumption|Smith, Albert G. Bogert, Frederick R 
of fuel, and economy of boilers, these items |Hutton, Merritt Trimble, Henry Steers, 
were not included in the contract with the | Andrew Reed, Charles H. Cramp, Thomas 
Allis Co., and the test of 8 hours was|S. Marvel. 
ample to show the capacity of the engine - 
and pumps, while, as stated, the size of the Reinard Mannesman., 
reservoir was insufficient to permit of a 
longer trial, and the results of the boiler 
test are believed to be in very close agree- 
ment to any which may be obtained by a 
4 longer and more elaborate trial. 
Charlestown, N. H. Samugen. WEBBER. 
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Mr. Reinard Mannesman, Sr., of Rem- 
scheid, Germany, who died recently, was 
perhaps best known to the younger genera- 
tion of mechanics in this country throu gh 
his connection with the Mannesman process 





: =: of rolling tubes, but there are many other 
Webb’s Academy and Home for Ship-| interesting things connected with his life 
builders, and achievements, he having done very 


much towards the modern building up of 
|Germany’s manufacturing industries, and 
at the same time basing his efforts upon the 
very best motives which influence men in 
making progress. 

Mr. Mannesman’s father owned an old- 
fashioned steel works which when his son 


The dedication of W. H. Webb’s Academy 
and Home for Shipbuilders took place on 
the 5th inst. The institution is delightfully 
situated on Fordham Heights, New York, 
and is spacious and admirably appointed. 
The intention is that sixty old shipbuilders 
and their wives shall in time find a com-/took its management was improved and 
fortable home here, and that sixty young|made famous, the subject of this sketch 
men shall be instructed in theoretical ship finally making his files as well and as favor- 
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ably known upon the continent of Europe 
as the best English files. 

Socially and politically, also, he was prom- 
inent, and the very high regard in which he 
was held by his workmen is shown by the 
fact that during the great strike of 1873 
he was selected by them as their representa- 
tive, although from the narrow point of 
view, his interests as a manufacturer were 
against those whom he was thus chosen to 
represent. Mr. Mannesman was in his 80th 
year when he died, and leaves six sons who 
are technically trained in the same line as 
that pursued by him. 

The difference in spirit manifested by 
engineers and scientists, on the one hand, 
and by politicians on the other, was shown 
in connection with Mr. Mannesman’s ex- 
hibit of files at Paris in 1867. The files were 
awarded gold medals, and it was proposed 
to give him the croix @honneur, but Na- 
poleon III. declined to grant this distinction, 
writing upon the margin of the jury’s re- 
port, ‘‘To a Prussian, never ! ” 

















An electric-light plant will be located at Cass- 
opolis, Mich. 

Joseph H. Abels will locate at Rosedale, Miss.. 
a saw mill plant. 

Rice & Holden will erect a new manufactory at 
Leominster, Mass. 

A new electric power plant will probably be 
erected at Essex, Conn. 

West Union, Ia., is talking of adopting an elec- 
tric-lighting system. 

A municipal electric-light plant will be estab 
lished at Columbia, 8. C. 

The Page Belting Company will at once build its 
burned tannery at Concord, N. H. 

The Brush Electric Light and Power Company 
will erect a new plant at Savannah, Ga. 





Enoch Waite will probably rebuild at once his 
felting-mill, recently burned, at Franklin, Mass. 

J.B. P. Smith, of Baltimore, is interested in an 
electric company to build a plant at Washington 

The Stanley works at New Britain, Conn., which 
have been working 8 hours a day, began a 9-hour 
schedule Monday. 

It isintended to locate a new electrical power 
house at Essex, Conn, to supply power fora rail 
way to Ivoryton. 

The Seth Thomas Clock Co., in Thomaston, Conn., 
has posted notices that it will run 10 hours a day, 
four days p:r week. 

The stockholders of the Shelbyville (Kv.) Water 
and Electric Light Co., have organized with Louis 
Channing as president. 

The Brush Electric Light and Power Company, 
Savannah, Ga., intends to build a new plant. 
About $50,000 will be expended. 


It is stated that the rolling mill of the Ohio 
Steel Co, now building at Youngstown, 0O., will 
be arranged to make steel rails. 

The Berlin Iron Bridge Co., of East Berlin, Conn , 
are putting up a gas house extension for the 
Brookline Gas Co., at A!lston, Mass. 

Frank G. Hoopes and Otho L. Parker, Baltimore, 
Md., have incorporated the Co perage and Ma- 
chine Co. The capital stock is $10,000. 

Business is said to be lively at the Bridgewater 
(Conn ) Iron Works at present. Many car loads 
of scrap iron have been received to be melted. 

The Westchester Auxiliary Fire Alarm Co., of 
Yonkers, N. Y., has been incorporated. Capital, 
$15,000, and directors J. Westervelt and F. Recken- 
zaun. 


It is said that fruitless efforts have been made to 
induce the Racine Malleable Iron Co. to remove 
to other localities, but they have decided to re 
main at Racine, Wis. 


The Lowell (Mass.) Machine Shop has decided 
to run on full time, 58 hours per week. The 
establishment employs about 700 men in the man- 
ufacture of cotton machinery. 


At Springfield, Mass., F. L. Cook and E. A. 
Belding bave organized a co-partnership for the 
manufacture of an eel-skin armor for pneumatic 
tires, and the business will be opened about the 
first of next week. 


The American Paper Pulley Co., of Indianapolis, 
Ind., shipped 18 large paper wheels to Japan for 
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Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa. 


“The Iron Founder” Supplemeni. 


A Complete Illustrated Exposition of 


The ART of CASTING IN IRON, 


By SIMPSON BOLLAND, author of “The 
Founder,” etc. Illustrated with over two 
hundred engravings. 400 pages. 
12mo, cloth, $2.50, 


JOHN WILEY & SONS, NEW YORK. 


BORING AND TURNING MILLS. 


87, 54 and 62-Inch Swing, with Two Regular Heads, 


Iron 


GEARS 














SCREW CUTTING ATTACHMENT. 


All gears accurately cut. All feeds positive. 
Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P, BULLARD, Prop. 
New York Office, 86 LIBERTY STREET, 









ASBESTOS C 


42-INCH SWINC, WITH TURRET HEAD, AND 


lm 


es : speed lathes. ; 
approved, while the workmanship, material and fin- 
ish are of the highest order. 
you all about them, as well as of our planers, shapers, 
drills and other tools and supplies 
bring it. 


SEBASTIAN LATHE Co.. 


=— 117-119 CULVERT ST., CINCINNATI, OHIO. 


/ 9 to 24 1. Swing. 
Modern Design. 
Valuable Peatures. 
CATALOGUE FREE. y \ 








(oS herent 


Speaking of LATHES! 


We are building them in various sizes from 10 inch to 
24inch swing, in various lengths, both engine and 


Our designs are the latest and most 
Our catalogue will tell 


A postal will 
Write us for prices. 





FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


United States. 


BRIDGEPORT, CONN. AW. JOHNS MANUFACTURING CO., 3 


87 Maiden Lane, NEW YORK, 


EMENT FELTING, 















7 








‘§ THES 


HW. JOHNS MFG CO. 


87 MAIDEN LANE, 
NEW YORK 
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use in an electric light and street-car plant. The 
purchase was made through the Thompson-Hous- 
ton Electric Motor Power Company. 

Several business men of Spencer, Mass., among 
whom is G. Prouty, of the firm of I. Prouty & 
have decided to organize a stock company, 
to succeed the Prouty firm. The capital stock of 
the new firm will amount to $400,000 


Co.. 


The building now under erection by the Canton 
(O.) Rolling Mill Co. is expected to be finished 
about July ist next. The new concern will en- 
gage in the manufacture of iron and steel sheets, 
and expects to turn out from 25 to 35 tons per day. 

The Addyston Pipe and Steel 
O., near Cincinnati, are 
shops for their already 
— & Davis Machine Tool Co., of Cincinnati, 

, have secured an order for four large lathes to 
ee used in the above shops. 


So., of Addyston, 
erecting new machine 


extensive works. The 


The Berlin Iron Bridge Company. at East Berlin, 
has bought seven acres of land adjoining its pres 
ent plant for an extension of works. In- 
cluded in the new buildings to be erected is a 
large building in which massive machinery will be 
built to straighten iron plates—work whichis now 
being done by hand. The business of the 
pany is improving. 


its 


com- 


The Chicago office and warerooms of the E. W. 
Bliss Co. have been removed from 14 N. Canal 
street into more commodious quarters at 100-104 
West Washington street, near Desplaines street. 
The office will still remain in charge of Mr. C. W. 
Ellsworth, late superintendent of the Chicago 
Stamping Co., and a complete line of presses, drop 





hammers, shears, and sheet-metal machinery will 
be carried as formerly. 

We have received from the Connersville hlower 
Co., Connersville, Ind., a catalogue illustrating 
and describing their various forms of Cycloidal 
Positive Blast Blowers, and also the machine for 
planing the cycloidal surfaces of the impellers, 
which has been illustrated in these columrs. The 
catalogue is an interesting one to mechanics, 
especially those who have to do with supplying 
air under pressure, and is sent upon apolication 

We have received from the Tabor Manufactur- 
ing Co., 111 Liberty street, New York, a catalogue 
illustrating and describing their improved Mold- 


ing Machines. Besides full illustrated descrip- 
tions of the various styles of machines built by 
the company, there is a paper by Mr. Harris 


Tabor, on the ** Economies of Molding Machines,” 
which was read before the Foundrymen’s Associa 
tion, of Philadelphia, and which will be found of 
interest to mechanics. Catalogue is sent to those 
interested upon application. 


Knight & Jillson, of Indianapolis, Ind., report 
business assuming old-time proportions among 
gas and water companies and manufacturers 
throughout the State. Last week they shipped 
seven carloads of large-sized pipe to the gas 


region in the neighborhood of Jonesboro, Gas City 
and Marion, and three carloads of pipe to Elwood, 
This week they closed contracts for 360 tons cast- 
iron water pipe and other appliances for water 
works construction. By of the facility 
with which good securities can be placed a great 
many towns are putting in water-works. 


reason 


In a new invention the mechanism is described 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 







3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES 





Fitcupurc Macnine Wonks 


papa OF THE CELEBRATED 


FITCHBURG 


a 
Ss’ 


AND OTHER tS 
SEND FOR — 
CATALOGUE E. 48-inch Engine Lathe. 





ENGINE LATHE 


METAL-WORKING MACHINES 
| FITCHBURC, 





MASS. 








ROBERTSON 
THOMPSON 


$85.00 for an 


ial, and the best designs. 


Send for circular of Reducing Wheels, 
Cocks and 25 other high grade specialties 






SHOULD ) 
Indicator when you can get either of these for 
$40.00, packed in finest cases, finest Workinanship, finest mater- 
Planimeters, Three-Way 
" . IMPROVED 
HINE & ROBERTSON CO., = Straicht Line 
61 Cortlandt St., New York. 840.00 @ 





One 48” Gleason Planer. 
Rotary, Automatic Feed. 
for full descriptions and prices, 


P. H. & F. M. 


OR SALE—GEAR CUTTERS. 


One 42’’ Gleason Planer. 
All in perfect condition, good as new. Write 


One 72’’ Niles 


ROOTS CO 


CONNERSVILLE, IND. 





EVERY eA eo AN 


Shonid hav 


REULEAUX’S CONSTRUCTOR, 


Translated by HENRY HARRISON SUPLEE, 


Handsomely Bound in Cloth. Size 10x!2 in. pp. XVIII, 
31:2. With Portrait and over 1,200 Illustrations. Price, 
87.50. Sent by express, prepaid, on receipt of price. 


H, H. SUPLEHE, 
339 CHELTEN AVE., W PHILADELPHIA, PA 


LATHES, 
PLANERS, 
DRILLS, 


AND OTHER 


IRON WORKING TOOLS. 


Before ordering send us a memorandum of 
your requirements. 


COOKE *& CO., 
163 & 165 Washington St., NEW YORK, 








SPLENDID OPPORTUNITY 


For a good machinist to start a repair shop in a live manufacturing 


town. The right man will be assured of sufficient work so that he 
can employ one or two men all the year round There are now 
in this village a large piano factory, shoe factory, woolen mill 
Wire mill, several saw mills, a large felt mill, and lumber works, 
There are a large number of saw mills, grist mills, ete., in the 


immediate vicinity whose work could be obtained 
For particulars apply to 


ALFRED DOLGE, Land Department, 
DOLGEVILLE, N. Y. 


HENRY CAREY BAIRD & CO.,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 
"Our New and Revised Catalogue of Practical and Scien- 
tific Books, 88 pages 8vo., and our other Catalogues and Cir- 
culars, the whole cover ng eve 'y branch of Science applied 
ree o 


to the Arts, sent free and postage to any one in any 
part of the world who will furnish his address. 


A NEW CRANK SHAPER. 


NOVEL, YET SIMPLE. 


Length of stroke 
mCchanged INSTANVANE. 
5 OU SLY while IN MOTION, 


Get 














Photos & Prices 
NOTHING LIKE IT. 


“Pox Machine Co., 
325 Nor. Front St., 
Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England. 


“dad VHS 
MNVUO ‘N 








as a hollow cylinder 104 feet in circumference, 
to which the grain of a piece of oak of the width 
of the cylinder has been transferred, this grain 
being covering with a soft cement which sinks 
into the depressions, and in these about 200,000 | 
bits of metal like type are set, above this being 
placed a small, smooth steel cylinder adjustable 


| 


to different heights ; between the two cylinders, 
both revolving, a piece of birch, poplar, bars, 


spruce or maple may be passed which comes out 
with the grain of the oak transferred to it. 


Meriden Machine 
a neatly framed copy of 
purporting to have 


We have received from the 
Tool Co., Meriden, Conn., 
some engrossed resolutions 
been adopted by the executive department of the 
Brass, Brittania, Casket Trimming and Silver Plate 
Manufacturing Association of America, whose 
address not given. Over the signatures of 
Messrs. D. O. Goodwork and Practice E. Conomy, 
president and secretary, respectively, it is stated 
that the forming lathes built by the above-named 
company are indispensable, and must be used by 
every member of the Association. 


is 





The new terminal facilities for the New York, 


New Haven & Hartford R. R., at Providence, 
R. 1., will necessitate two large bridges, which 
will be furnished by The Berlin Iron Bridge Co., 
of East Berlin, Conn. These bridges will carry 16 
tracks over Gaspee street, Promenade street, and 
Woonasquatucket River. The bridges will be 
plate girders resting on abutments at the street 


line, and columns at the curb line. There will be 
no floor beams or stringers used, but in place of 
these will be a metal floor supporting ballast, in 
which the ties and rails will be bedded. The work 
will require about 4,500 tons of open hearth steel 
material. The Berlin Company are to be allowed 
six months in which to complete the work. 








Machinists’ Supplies and Tron. 

New York, May 12, 1894. 

We quote Standard North- 
ern brands, No. 1 Foundry, $12.50 to $13.25; No. 2, 
$11.50 to $12.25; Gray Forge, $10.75 to $11.00. South- 
ern brands are quoted at $11 50 to $12.25 for No. 1 
Foundry; $10.50 to $11.00 for No. 2, and $10.00 to 
$10.25 for No, 3. 


Iron—American Pig 





E DUCED PRICES OF 






‘these 
Cross St, 





INCH.  PRICR. ) No. INCH. wales, 
...§ 35 





eee : ee 
; $9": 35 + aN set of 3 *hb0 
., Se 50] 9 23g.. . 1.40 
fis 60 | 10 8 1.00 
144.... .%5 | 11 8H4.. 
Ihe "85 | 12. 190 
5.188.<.1.00 | Fuil set of 12 12.00 | 








Cc. W. LeCOUNT, South Norwalk, Conn. 


gods are for ssle by CH £3, CHURCHILL & CO., L’t’d, 21 
London, England. 





COMBINI 





ano TURNING MILLS 


NG EVERY IMPROVEMENT. 


14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 





ae Screws and Studs 
In Brass or Steel. 


Gear Cutting, Sheet Metal Stamp 
ing, Automiutic Machinery built to 
order, Send sample or drawing for 
estimate, 


SITTMANN & PITT, 


ées 363 ADAMS ST. BROOKLYN. N.Y. 


Ne TINNING, NIGKELING, 
And all kinds of FINISHING. Best facilities for 
manufacturing small articles in Brass and Mallea 
ble Iron. Send sample tor estimate. 


H B.MAXWELL, 420 & 422 W. Court St., Rome, N.Y, 





1 
lt 


( 
OE 












ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Columbian Exposition 1493. 


TOOLS, 
DRILLS, 
DIES, &c. | 











“Star” 
Foot Lathe 
Swings 
9x25 in. 
SC Na AEE, st 


LA 


Scroll Saws, 
Circular 
Saws, Lathes 

Mortisers. 


Screw Cut- 
ting Auto- 

matic Cross 
Feed, etc. 


HE 


Catalogue 
Free 

of all our 

Machinery. 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 




















SWEDEN. NORWAY. FINLAND. DENMARK. 
John Tragardh & Co, at Gothenburg (Sweden). 


Estab, 1857. Machinery and [etal Importers. 
Are buyers of Machinery and Tools (news an/ specialties). 
rheir illustrated | rice Currents are distributed in above- 


named countries, which are constantly visited by 3 travelers 
from their offices 

JOHN TRAGARDH & CO. wish to receive offers and 
jllustrations from makers oirect. First class references. 
Payment through their bankers in New York. 


POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WOBK, &o. 


Has all the Improved Features Usually Found on High Grad 
Planers, and is Capable of Doing the Best and Finest Work. 





400138 UOIBujyseM Bi 


“OO BP NOSNIWIIA ‘f *v 


AS G3aYHNLOVAINNYUAW 


‘sseW ‘u0\s0g 











DeVeVeVesesetsesse 


BUILDERS IRON FOUNDRY, 
FOUNDERS AND MACHINISTS, PROVIDENCE, R.|. 


RON CASTINGS 


In ordering castings there are three considerations. 


work, the time of delivery and the price. 
of each and we give satisfaction. 
BWeVe sete ss 









The character of the 


We fully appreciate the importance 





P.H.& F.M.ROOTS, 


Connersville, Indiana. 
Chicago Office, 1405-10 Manhattan Building. 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, eto. 


8. 8, TOWNSEND, Gon, Agt.) 163 & 165 WASHINGTON ST., 
COOKE & C0., Selling Agts. } NEW YORK. 








In Writing, Please Mention This Paper, 





WORTHINCTON 
CONDENSERS. 


ACCRECATINC IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 
A NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. LOUIS, 













CHICAGO, 
DENVER. 
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Antimony—The market is dull and quiet. We 
quote L. X.. 9%4e. to 93K Cookson’s, 10c. to 
104%c.; Hallett’s, 862K 6c to 8.70¢ .,and U, 8S. French 
Star, 10e. 


Lard Oil—Prime is quoted at 61c. to 68¢ 


Copper—There are signs of some improve ments, 
but without any change in price. Lake Pie 5 
ean still be bought at 945c. to 9.50c. Casting 
Copper is held at 9.10c. to 9.15¢ 

Lead—The market is inactive, but steady. Hold- 
ers are firm in their views; some ask 3.40c., While 


others are asking higher prices. 

Spelter—The market has a firmer appearance, 
Holders ask 3.55c. to 3.60c.; but a bid is necessary 
to determine the prices 

Tin—A firmer feeling prevails; the jobbing prices 
have been advanced to 20. 15c. to 20.20¢. for prompt 
delivery. Future contracts are at easier prices 








 * WA NTE D * 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 


: exp'd in mill 
Am. MACH. 


Mechanical draftsman wants pos. 
work and general machinery. Box 77, 





A mech. engineer, thorough machinist, good de- 
signer and draftsman, desires situation with grow- 
ing concern; will invest $500. Advance, Am. Maca. 

Draftsman, designer, with thorough knowledge 
of bookkeeping, desires position as draftsman, or 
will take charge of small office. L. P., AM. Macu. 

Wanted—A first-class engine builder to take 
charge of that department in a machine shop. 
Address * A.,”” AMELICAN MACHINIST 


Young man, age, 22, wants position in machine 


shop where he can learn the trade. Address E. B. 
Ludwig, Sabetha, Kan. 
Wanted—Agents in unoccupied territories to 


sell the ‘‘Columbia”’ calipers (liberal inducements). 
Address E. G. Smith, Columbia, Pa. 


Wanted—Place as superintendent or foreman by 
first-class toolmaker and machinist used to close 
interchangeable work; can work men to advan- 
tage. Address Box 74, AMERICAN MACHINIST. 

Wanted—First-class chief engineer for large 
steam plant—one familiar with both theory and 
practice. Answer, with references, and salary 
required, to ** Procter,’? AMERICAN MACHINIST. 


Wanted—Situation, by a good, all-round ma 
chinist, sober and reliable; general work, tool 
making, special or experimental work. Address 
Box 78, AMERICAN MACHINIST. 








IN 1874. 


CLEVELAND TWIST DRILL CO. 


EBSTABLISHED 





100 and 102 Reade Street. New York. 

85 Queen Victoria Street, London, Eng. 

5 Nene Promenade, Rerlin, C.. Germany 

Cor, Lake and Kirtland Streets, Cleveland, 0, 





Second-Hand Machinery 


Modern Style, in Good Order, Being the Equipment of a 


MACHINE TOOL SHOP 


AND AN 


ENCINE AxsD BOILER WORKS 


WILL BE SOLD LOW BEFORE REMOVAL, 





IRON PLANERS, ENGINE LATHES, 
19 in. x 3 ft. Wheeler. 12 in. x 6 ft. Reed 
20 * x 4° Lathe & Morse mw 2s Blaisdell. 
22 x 6° Wheeler. 14 x 6 °* Hendey Taper 
24 x 4“ Blaisdell, 16 ‘** x 6 * New Haven 
24 x 5‘ New Haven. 16 xX Gand & ft., Ame 
24 x 6“ Wood Light. Is x 6 ft. Eddy 
% x 8° Pease. | 18 x 8 Putnam. 
30 ‘' x 6 and 10 ft. Pease 2" x * Prentiss, Taper. 
82 x 6 ft. Pease ; 22 ** x 12% m " 
82‘ x 6% Wood Light. 24 x 12 Putnam, 
36 x 8‘ Pease. $2 * x 16 ** Gleason. 
36 ‘* x 10 “* Gleason. 35 x 15 Hewes & Phillips, 
60 “ x24“ Heavy Pattern. 36 x 18 * oleae wed Style. 
: eo. gaz s&P hillips 
SHAPERS. 1 on a oe yi 
ez Pit Lathe, 72 in 
6 in. Stroke, Crank 
i ae F ee | MILLING MACHINES, 
5 « ° 
16 ‘ Gould & Eber. B. & S No. 1 Universal with 
22 ¢ a Triple Geared Cutters, Arbors, &c Al order 
Garvin No.3 Bk, Gears auto. fa, 
SLOTTERS.,. Cincinnati No 2 Bk. Gs. auto, fd. 
10 in. Stroke, Lowell. HAMMERS, 
132“ 6“ Hewes & Phil, 50 Ib, Helve, Bradley. 
Ss 300 ** Ste am, Ferris & Mile S. 
DRILLS, on « 
22 in. Swing, Prentice. 1200 * Dre »p with Lifter, Farrell 
26 * Fric, Pull Foundry. 
ha wi Cinti oom rlete 


MISCELLANEOUS, 
B &S. No. 3 Universal Grinder 
with all atts. Good as new, 
Bor and Turn, Mill 38 in. 
344 in. Complete, ‘* Acme.” Vert. Turret Borer, B. & S 
1% * ” National Soller Rolls, 6, 8 and 10 fect, 


J. J. McCABE, 


E. P BULLARD’S 14 Dey St. 
w K. 


N, Y.Mach’y Warerooms. 


- Old Style, 
Redial Drill, 86 in., complete 


BOLT CUTTERS. 















SEND FOR CIRCULAR. 
THE GEO, BURNHAM C0., Worcester, Mass. 





BARCAINS IN 
Second-Hand Machinery. 


We offer at very attractive prices, a lot of 
machinery from 


THE NEW HOWE SEWING 
MACHINE CO.’S PLANT. 


INCLUDING, 


Engine Lathes, 
Milling Machines, 
Hand Lathes, 
Planer, Drill Press, 
Screw Machines, 
Gear Cutters, etc. 
Also a large stock of 


SECOND-HAND MACHINE TOOLS 


of all kind, in excellent condition. Write for 
complete list, descriptions and prices. 


GARVIN MACHINE CO., 
LAIGHT and CANAL STS., NEW YORK. 


FOR SALE. 

The following machinery, used but a short time, guaran- 
teed first-class condition. Prices and tuither partic ulars upon 
one ation: 

1 No. 2% Pratt & Whitney Screw Machine with wire feed, 
re svolving head. 

4 No, 2 Pratt & Whitney Screw Machine 
revoly ing head. 

1 Brown & Sharpe No. 3 Universal Cutter and Reamer Grinder, 

130 in, Richard 8 Open Side Planer, 10 ft, table, Pedrick & 

Ayer makers 
1 Beaman & Smith Horizontal Boring Mill, table 6 ft. x 10 ft., 

with 5 in. bar. 

250 in. Gould & Eberhardt Entirely Automatic Gear Cutters 
will cut worm, spur and bevel gears. 

14in. Hurlburt & Rogers Cutting-off Machine. 

1 No. 2 Garvin Spring Coiler with die for cutting springs and 
looping them. 

1 Adt Wire Straightening Machine. 

215 in. Bardons & Oliver Monitor Lathes with draw back 
collett 

1 No. 3 Garvin 4 Spindle Drill Press. 

1 Garvin Screw Slotting Machine. 

1 Pedrick & Ayer 8in. Wing P ate nt Wet Grinder. 

5 American Tool and Machine Co.’s Speed Lathes, 14 in, swing, 
with dovetail set over and 2 motions to spinile. 

910 in. Speed Lathes with quick return to spindle for drilling 


Cc C. WORMER MACHINERY CoO.. 
55, 67 and 59 Woodbridge St., W., DETROIT, MICH 





with wire feed, 





—eP 


order. 





BLAKE & JOHNSON, 


WATERBURY, CONN. 


c— Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
similar in shape to those shown in the cut bere with, 


Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired, 


2” Bicycle and Labor Saving Machinery a Specialty. 





E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, NN. Y. 
Chicago Office, 100-104 W. Washington St. 


PUNCHES . 


SHEARS DIES 
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SOSPECIAL MACHINERY - 


THESTILES & PARKER PRESSC 








IF YOU WANT ANYTHING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
OR AUTOMATIC DROP LIFTERO 


SEND Fon Cc alae 











EVERY STYLE, SMALL OR LARCE. 
1100 SIZES IN STOCK. SEND FOR CATALOGUE. 
BOSTON CEAR WORKS, 


35 Hartford Street, BOSTON, MASS, 





Wanted—By a first-class machinist and drafts- 
man, a position as foreman in a machine shop. 
Have held similar positions, and can give the best 
of reference. Address Box 79, Am. MACHINIST. 

Able mech. engineer wants responsible position; 
general machinery with power transmission as 
specialty, also water wheel and structural work. 
Best theoretical and practical training; first-class 
designer; can show up work. K., Am. MaAcu. 

Wanted—By first-class machinist, position as 
foreman or any capacity where ability and faith- 
ful services will be appreciated. Exp’d in marine 
and stationary engs., and rolling mill mach’y; good 
draftsman, vicinity of N. Y. Box 76, Am. Macu. 


Wanted—Immediately, for a few weeks only, 
just now,a thoroughly good mechanical drafts- 
man, not over 30 years of age; must be a graduate 
of a Polytechnic school. To the right party this 
may lead to a good acquaintance, and eventually 
permanent work with me. Address A. H. Emery, 
Stamford, Conn. 


Foreman Machinist Wanted—One who .would 
appreciate an opportunity for advancement; so- 
briety and ability must be unquestioned; prefer 
one who has some knowledge of drafting & has had 
experience in the manufacturing of water-tube 
boilers; state age, nationality, wages desired, and 
references. Address P. O. Box 2,436, New York City. 





} MISCELLANEOUS WANTS +} 


Advertisements will be inserted under this head at 
85 cents per dine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded. 





Cheap 2d hd lathes & planers. S.M.York,Clev’d,O 

Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 

For Sale—Second-hand drill presses.engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J 

Calipers, Surface Gauges, etc. Catalogue free, 
Send for it. F. A. Welles, Milwaukee, Wis. 

For Sale—Successful and paying machine shop 
and foundry. Good reasons for selling. Address 
Box 72, AMERICAN MACHINIST. 

Wanted—A practical man to buy interest and 
take charge of foundry and machine works; best 
place in Colorado; Ps business and making 
money. Address F. N. , AMERICAN MACHINIST. 

Introduction and beth ora of American pat- 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards, M. I. 
M. E., Mechanical and Consulting Engineer, No. 5 
Laurence Pountney Hill, London, England. 











AMERICAN GAS FURNACE CO. 


OIL CASPLANTS 


GAS BLAST FURNACES and HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


No. 80 Nassau Street, New York. 


ENGLISH AGENCY: 


Chas Churchill & Co., Ltd., 21 Cross St,, Finsbury, London, E. C., England. 





DETROIT TWIST DRILL Co., DETROIT, MICH., U. S. A, 


SOLE MANUFACTURERS or 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 





Endorsed by Practical Mechanics Everywhere. 





Send for Catalogue. 











WehaveRemoved our Office 
145 BROADWAY 


AND 


86 LIBERTY ST,, 


NEW YORK. 


Shall be pleased to have our Customers call 
and see us in our new quarters, when in 
the City. 


SEND FOR OUR LATEST LIST. 
Telephone 874 a Cortlandt. 


GEORGE PLACE 
MACHINE 60. 


J] corrinateicrton® syRACUSE.N.Y 3 


(rhe cibitibiti titi tibet ti 
“MACHINISTS” SCALES, 


PATENT END GRADUATION. 
Wo Invite Com mpeee fee for Aogereey iy F an wore 
® EVERY SCAL D. SEN LIST. 
COFFIN & LEIGHTON. SYRACUSE. N. ¥ 


n BEAM CALIPERS 

3 1 IN 5 SIZES 
' Any graduation, 
Also Vernier and Metric System. 


WARRANTED ACCURATE. 
My catalogue and prices will INTEREST YOU. 
E, G. SMITH, Columbia, Pa. 


ACHINER 

For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 

RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 
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(Over 10,000 in Use) 
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PL EASE | SENI D Us 25 CENTS. 








Because two o four double combined drills and countersinks wil! 
be worth more to you than 25 cents, 

They are also sold by the dozen and Bross. and are cheaper in large 
lots. S1zEs OF DRILLS, }, x5 1505 Ye: 


J. T. SLOCOMB & CO., PROVIDENCE, R. |. 


VOLNEY W. MASON & CO. 


MANUFACTURERS OF 


NEW PAT. WHIP HOIST, 








Pat. Friction Pulleys. 
“Two Medals Awarded at Chicago Exhibition.” 
PROVIDENCE, R. I., U.S. A. 


‘* The Mills of the Gods Grind Slowly,’’ 


BUT NOT 8O OF 
°-F Lathe Centre Grind 
— Lathe venire urinaer 
Just the Tool for You. 


TRUMP BROS. MACH. CO., Mirs., 
WILMINGTON, DEL. 











THE AURORA TOOL WORKS, Aurora, Ind. 
Builders of Upright and Radial Drills, 





§. W. GOODYEAR, Waterbury, Conn. 





STUDY ELECTR 


by our correspondence method. 
Catalogue free. 


Thorough inst: ucti n by practical men, with FREE APPARATUS, 
SCIENTIFIC MACHINIST, Superior and Water Stre ets, C leveland, Ohio. 


ICITY AT HOME 


Terms moderate 





The Andrew Patent Drill Chuck. 





M. 


L. 


ANDREW & CoO., 


The only chuck ever introduced, me- 
chanicallycorrect. Will hold the heaviest 
taper-shank boring bars, for all kinds of 
work, without marking or bruising the 
shank. All taper-shank tools with the 
flat ends broken off, used just as well as 
new tools. Endorsed by all prominent 
twist-drill makers and mechanical ex- 
perts. Send for Catalogue. 


Cincinnati, Ohio. 
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THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
L0,04.8 , 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 
® Machinery. 





Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 





T. Shriver & (to, 22° Eat sou st 


MANUFACTURERS vg! 
TRAVELING CRANES of 1%, 2,3,5 and 10 Tom 


capacity. to be operated by Hand, 1 
op Blowtriite: y Hand, or who ly orin par: 








NORTON EMERY WHEEL CO., 
WORCESTER, MASS. 


ILLUSTRATED CATALOCUE FREE. 









Send for Circulars 
and References. 


TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 





HH HAI I 


SEND FOR CATALOCUE. 

















MARIS AND BEEKL 


Callowhill St., 
PHILADELPHIA, PA. 





| ij 2348 & 2345 


EY, 





CTaNES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE CourRT, CHICAGO. | DETROIT, 
New Vor« OFFICE, 182 FRONT ST. MICH. 





American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 
Makers of Implements for 
Standard Measurements. 


Over 


52,300 


Use 










Crescent Gauge. 


‘end for New Pamphlet, 


Flat Bar Gauge 
JAS. A. TAYLOR & CO. 





articles, our stock is now limited to 
RACTICAL | complete sets, with the exception | 
| of twoor three 
| hereafter be filled by the set only. = eae — 
A number of engineering schools 
are using these articles in lieu of a 
text book on this important branch 


DRAWING.” 


By J. G. A. MEYER. 

The demand for back numbers of 
the American Machinist, containing 
this valuable series of articles, has | 
been so great, that, notwithstand- 
ing it has compelled us to issue | 
special reprints of several of the 


of mechanics. 


The set of 92 papers will be sent by 
| mail to any address in the U 
ada or Mexico for $5.00, post paid, 
and to any foreign country for $7.00. 


Order now before our stock 


. of papers is exhausted. 
issues,and orders can 


ADDRESS : 
American Machinist, 


203 BROADWAY, 
NEW YORK. 


S.. Cane | 





Albro Worm and Worm Gear) 


Consumes less 
power and gives 
better 
than 


results 
any 
System. 


other 
Infor- 


mation cheer- 


fully furnished. 
® the Albro-Clem 
Elevator Co., 


4]] & 413 Cherry St, 
Philadelphia, Pa. 





HARD FIBRE. 


A Substitute for Hard Rubber, Brass, 
Rawhide and Leather, made Hard or 
Soft, in Sheets, Rods, Tubing, Washers 
for Electrical Insulation, Friction Bear 
ings, Noiseless Gears, Dust Guards, Pack- 
ing and General use in Machine Work. 


Send for Catalogue and Samples. 
DELAWARE HARD FIBRE CO., 


Wilmington, Del., 
And 15 Long Lane, London, E. C 


=The Almond Coupling 


NEW quarter turn 
motion to replace 
5 quarter turn belts and 
= bevel gears. 
T. R. ALMOND, MFR. 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 


D’AMOUR & LITTLEDALE, 


12” DRILLS. 204-206 E. 43d St., NEW YORK, 


Correct in Design, Workmanship and Price. 
Patterson, Gottfried & Hunter, Ltd., 146-150 Center St. New York, 


AGENTS FOR NEW YORK AND VICINITY. 





Trade Mark. 





NOISELSESS. 














The Sample 
Tells the Story. 


Asample of Dixon’s pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet, 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 





The National 4 
* Feed-Water 
Heater 


A brass coil Heater 
delivering water to 
the boiler at 210° 
Fahrenheit. 
500,000 H. P. sold. 
Prices low. Satis- 
faction universal. 


~ The National 
Pipe Bending 
Co. 

82 River St. 








New Haven, Ct. 








Ask your nearest Dealer, or send to the 
Manufacturers for 


: THE LATEST 
ice IMPROVED DRILL CHUCKS, 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 





Style A, Three Jaw. Style B, Two-Jaw. 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. Awards at the World’s Fair. 





““CUSHMAN” CHUCKS. 


For Lathes, Drills, Chucking and 

Screw Machines, and for Special 

work. er er ee 
SEND FOR CATALOGUE 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 
Jordan Planer Chucks, | PEQUOT DRILL CHUCK. 


SEND FOR CIRCULAR, A new Drill Chuck } eu! 
1uck having a more powerful grip 
Cc. Ww. JORDAN than any chuck ever offered. This seems pay am 
4 Wayne St., claim, but rd prove it to mechanics who will 
examine. Ask 7 saler . ae aie 
WORCESTER, MASS. € Sk at your dealers or write us for 


particulars. 
Ch The National, 
ll F S INDEPENDENT, 
UNIVERSAL, or 
COMBINA’ rIoN, 


THE D. E. WHITON MACHINE CO., 
Est’d 1882. Strongest. Easiest to change. Best finish. 


5 Oak Street, New London, Conn , U.S. om 
Reversible Jaws iortaated) s iving 5 changes in- 


Or, SELIC, SONNENTHAL &CO., 
85 Queen Victoria St., London, E C., England. 
cluding every possible position. fii USTRATED CaTa- 
LOGUE sent. Liberal discounts. Prompt shipment, 


rr icons. P lawns SKINNER CHUCKS. 


89 Cortiandt Street, N. 
Works, 1300 Hudson, hae. N.J. 


CUTTING DIES FOR 


Cloth, Paper, Rubber ete, 


Best Steel, _= hee, 


















Independent and Uni- 
versal Chucks,Combina- 
=A) tion Lathe Chucks with 
patent reversible jaws, 
Drill Chucks, Planer 
Chucks and Face Plate 
Jaws, 

SKINNER CHUCK CO., 


SEND FOR CATALOGUE. New Britain, Conn. 








Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 

Drills, Reamers, Rose Bits, etc., of any size, 

without a possibility of their slipping. 
FOREIGN AGENCIES; 


Hoggson & Y Pettis Mfg.Co., 


NEW HAVEN, CONN. 
Mfrs. of the Celebrated Sweetland Chuck, 








ig : Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
GRO 1D IC || a nN yN France; E. Sonnenthal, Jr., Neue Promenade No, 5, 
‘has ‘sj nee Rerlin, Germany; Selig, Sonne ‘nthal & Co., 85 Queen 


Victoria ths ondon, E. , England. 


SWISS FILES. 





SEND FOR CATALOGUE. 


ROR STER MACHINE SCREW co 









Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 


SOFT CASTINGS, ae ‘7 








Made from best 


rades of Pig Iron for 
Light Machinery, 


‘lectric Work, etc. 


THE BURR & HOUSTON CO., 


33 TO 39 FRANKLIN ST., 


BROOKLYN, N. Y CATALOGUE OF OVER 300 


PAGES SENT ON AP- 
PLICATION. 












N onic 
se Aw un 


CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., - vies 
WALTON, DEL. CO., N.Y. cian x tae ed 
New York Agent, CLEVELAND FOOTE, 47 Broadway. | | wt ae 


LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRICES, 
GROWING RAPIDLYin FAVOR 


The Highest Award at the World's Columbian Exposition. 


— tat eS in'any shop is the RIVETT LATHE 


—~MADE BY— 


— FANEUIL WATCH TOOL Co, 


BRIGHTON, BOSTON, MASS., 
Anybody interested, write for mir + it 
HILL, CLARKE & CO., Selling Agents. 
Boston, Mass., and Chicago, Iil., U. S. A. 


HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 


JACKS, VALVES, FITTINGS, PACKINGS, 


ACCU MUL. ar ORS. 


The W. & §. Hydraulic Machinery Works, 


WATSON & STILLMAN, PROPRIETORS 
204, 206, 208 and 210 EAST 43d STREET, 












AMERICAN WATCH TOOL CO. 


























Hydraulic Flange Packings NEW YORK. 


2 Plunger Belt bump, 
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THE COLBURN KEYWAY CUTTER. 
THE LATEST THING OUT. 


This machine works 
on an entirely new prin 
ciple. Will cut perfect 
keyways either straight 
or taper through work 
of any diameter, shape 
or size. By means ot the 
improved upper guide 
bar, the tool is held 
rigid, insuring a perfect 
ly straight cutthrough 
out thestroke. All chips 
come out clear of the 
working parts of the 
machine. Micrometer 
screw regulates depth 
of cut. Forrapid work 
“and exact duplication 
pS of same this machine 
Z— hasnoequal. Send for 








ff = an me — - illustrated catalogue 
containing new rule for Standard Dimensions of Keys and 
Keyways. 


BAKER BROTHERS, 365 South ErieSt. Toledo, Obio. 
THE VERNON 


L 
il D ssssyprnnnnnnninnniyy ens 








MANUFACTURERS OF 


SEND FOR GATALOGUE, 


P. BLAISDELL & CO., 


MACHINISTS’ Tools, =|: 


WORCESTER, MASS. 


Revolution Counters, Car Fare Registers, &c. 


@ Positive Motion. 
Steel Gearing. 
Brass Wheels. 


Absolutely 
* Accurate. 


5. M. BALZER, 


Manufacturer of Count- 
ing and Measuring 
Machines. 


A | 129 Worth Street 
—— NEW YORK. 














MENTION THIS ON THIS PAPER. 





14”, 16”, 18”, 22” and 24” 
ENGINE LATHES, 


—— AND —— 


52”, 80" and 120” 


RADIAL DRILLS. 
Dietz, Schumacher & CO., 


Cincinnati, Ohio, U.S. A. 


ATTENTION. 


WE SHALL HEREAFTER HAVE A FULL 
LINE OF OUR OWN MACHINE TOOLS, 
CONSTANTLY IN STOCK, AT THE WARE. 
ROOMS OF 


Dawson & Coodwin, 
57 §. Canal St. 


CHICACO, ILL. 


ECONOMIC LATHE WORK. 





As lathe work constitutes a very large proportion of the 
g total cost of shop labor any economy effected in ** Method ”’ 
means a very large total economy. 

We make a specialty of machine tools for the rapic pro 
duction of lathe work. 

This includes all kinds of metal work, from small brass 
pieces to cast iron work 60” in diameter. 


Write us what you wish to reduce cost on, 


THE LODGE & SHIPLEY [1. T. CO., 
CINCINNATI, O., U.S. A. 


FLATHER & COMPANY, 


NASHUA, N. H., U. S.A. 


“Wi LATHES, 


SCREW MACHINES, 
PLANERS AND SHAPERS. 
RULUUTVUVEREVETEDERETETEREVERE 


Power Feed in Head. 














The Flather Lathe, 22 inch. 





Extra Weight and Stiffness, 


Swivel Jawed Vise, Graduated, Shafting up to 4-in. diameter 
may be passed under Ram for Keyseating. 


| The Springfield Machine Tool Co., 


SPRINGFIELD, OHIO. 


Builders of 12”, 15” and 20” Crank Shapers. 


| Hand Fox and Cab. Turret Lathes. 


BV Ve sss 


| POWER PRESSES, BENCH STR. PRESSES, ETC. 





aa eer Send for Circulars and Prices. 
26’’ Triple Geared Belt Shaper 


The “Springfield” 
SeVVVVVVVVVEVSVVEVUUEU 








DROP ae INGS 
YAN GORD DON 


Lsuand, Farueowen & mn th 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular, 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, DETROIT, MICH. 


STUARTS PATENT eo wUnee COUPLING. 


NO « KEY SEATING. 
SLIPPINC. 


CHE ALE ed ae in MARKE Te Bisco the 
LEST and BES 


cas ON TR.AL. 














Can be attached or removed in a tew seconds without 
injury to shaft or coupling. Send for discount and 
illustrated Price List of 40 sizes. 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N.Y. 








WE BUILD 
18 STYLES, 27 SIZES 


3 MILLING MACHINES, 


EMBODYING THE MOST ADVANCED IDEAS AND 
ADAPTED TO EVERY VARIETY OF 


MODERN 


TOOL AND MACHINE WORK. 


IMMEDIATE DELIVERY 


Can usually be made of any style or size. 


MACHINE TOOLS 


OF ALL KINDS IN STOCK. 


te Write for Our 1894 Ilustrated and Descrip- 
tive Catalogue. 


== The GURVIN MACHINE C0. 


NEW No, 15 MILLING MACHINE. Laight & Canal Sts., New York. 








MA N N 0 C i T [ N A Periect ‘Anti- Rust Compound. 
EDMUND MULLER & MANN, Mfrs., For use on iron, | ae © Wervee Sine pnts. 


Berlin, Germany. steel, brass, copper 


| or other metal. Adopted exclusively by prominent German Government Railroads, iron and ste el 
works, engine, manehine, shipbuilde rs and numerous other trades, 


FOR PREVENTING RUST ON 
BRIGHT SURFACES. 

Is not only USEFUL but is 
a NECESSITY to all. 


Manufacturers and Shippers of Bright Machinery, Tools, Locomotives, Steam Engines, &o. 




















. STEVENSON BRO. & CO., 
To learn all about it address 132 South Second St., Philadelphia. 





Manufacturers of 


Universal and Plain Grinding Machines. 


Indispensable for first-class work. Most econom- 
ical method for finishing. Only way perfect work 
Water used in every operation. 


iNDIs BROS. WAYNESBORO, PA,, 


can be produced. 
Have no equal forconvenience, Fully guaranteed. 
Send for Catalogue. 


England: Chas. Churchill & Co., 
London, E. C. 





No. 3 UNIVERSAL GRINDER, lique, Paris. 















é 





21 Cross St., Finsbury, 


France and Relgium : : Ad’Janssens, 16 Place de la Repub- 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New, Bediord, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach's Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 


Selling Agents, 1!!! Liberty St., New York. 
60 South Canal St., Chicago. 


WORCESTER 


W.C. YOUNG MFG. CO., “osc: 
FootLathes, Engine Lathes, 


SHEARS AND PUNCHES. 


D, SAUNDERS SONS, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


eo vo” Steam and Gas Fitters’ Hand Tools, 
21 Atherton St,, Yonkers, N. Y. 





SEND FOR CIRCULAR. 





Lathes, 
Planers, 
Drills, 

Slotters, 
Etc. 
NEW HAVEN MANUFAC’G CO., 








New Haven, Conn. 








can be made to produce in a given time. 
will do better nor more than ours. 


A JULcer’s PRrRorit 


Lies in the accuracy and amount of work it will or 


No machine 
Get our book and 


ascertain just what it'll do. 


The Cincinnati Milling Machine Co., 


CINCINNATI, OHIO 





JONES & LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


FLAT TURRET LATHE, 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,” 


BY NEW METHOD. 
24 in. long. (Hartness System.) 


2 BY 24 FLAT TURRET LATHE. SEND FOR CATALOG. 


BICKFORD DRILL AND TOOL CO. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNING MILLS. 










Capacity 
2 in. diameter, 

















LATHES AND PLANERS. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS. 








BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


a Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS ORURCHILL & ( & 00,, Lt'd, 
21 Cross St,, Finsbury, London, 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


24 Wheel wi Lever, 
B. G. Drills, 


made without back gears if de- 
sired Best drill on earth for 
the mopey. Also, full line of 


UPRIGHT DRILLS, 


Sizes from 22” to 36”, inclusive- 
















Nearly one hundred 
\ machines purchased by 
one electrical plant. 


J. E. SNYDER, 


Worcester, Mass. 


HURLBUT-ROGERS MACHINE 6O., 
SOUTH SUDBURY, MASS. 


Boston, October 31, 1893. 
Gentlemen :— 

Answering your esteemed favor of the 30th 
we take pleasure in stating that the new tool 
blocks in our cutting-off machine, are giving the 
best of satisfaction and in our opinion they 
are the best tools for this purpose in the market. 

Yours respectfully, 
AKRON IRON WORKS, 


E. D. BOOTH, Manager. 
PRENTICE BROS., "‘Sicac” 
"5 Mass, 

Makers of Vertical 
Drill Presses,12 to 50-in, 
swing, Radial Drills, 
Gang Drills. Boiler 
Makers’ Drills. Radial 
Drilling and Counter- 
sinking Machines, for 
ship plate and bridge 
work, Special Drilling Ma- 
chinery. 

Engine Lathes from 11 to 
2l-in. swing, any length of 
bed, with single or double 
back geared heads and any 
style of rest, with or with- 
out taper attachment, 
Send for Catalogue. 
FOREIGN AGENTS: 
Chas. Churchill & Co., L't'd, 
London, Eng. 


Fay) S beckons & Schutte, 
59-61 


Spandauerstrasse, 
Berlin, Germany, 
Adphe Janssens, 
16 Place de la Repub- 















Stan ‘ard Upright Drill, Compound 





lique, Paris, France, 


Table, 20 to 50-inch swing. 


ARMSTRONG TOOL HOLDERS, 


For Turning, Planing and Boring Metals 


Tools. Over 10,000 already in use. 
= Egan Co.'s Shops 
= MANUFACTURED ONLY BY 
» ARMSTRONG BROS. TOOL CO., 
' 70-78 Edgewood Ave., - CHICAGO, ILL. 






Lathe and 
Planer 
Tool, 


Practical, all around, every-day 
Two hundred workingin J. A EF ay & i 











wt SEND FOR CIRCULARS. ey 
Patent applied for. wr Cuas. CuurcHi.t & Co., Ltd., London, Eng., Agents. a 

















CURTIS & CURTIS, INSTRUCTION: MAIL 
= ( IN ARCHITECTURAL DRAWING, 
= _— a ARCHITECTURE, 
= \y) sere ee = PLUMBING, HEATING ano VENTILATION, 
as ey See BRIDGE ENGINEERING, 
vA f i { RAILROAD ENGINEERING, 
: f \ \ ee 
aa pe \ THE CURTIS A SURVEYING ano MAPPING, 
= i> \, | Pipe Threadin ( ELECTRICAL ENGINEERING, 
& : fo > tachment \ MECHANICAL DRAWING, 
2 ANIPE TTING LATHES Vv -~ MINING, 
= AND THREADING MA PH} ENGLISH BRANCHES, ano 
pe orgy INER\ / ~ 
* Send fo, fand or 
@ Cat; * Fo enated Powe er, i, a F C H A N CS 
a 
z 
<a — a, iieamaa es ; Diplomas awarded. To begin students need 
‘ { i } bi ) wry, only know how to read and write. Send for FREE 
L&ES: ell Cirewlar of Information, stating the subject you 
lA P) “ gUFFE SSER Co, think of studying to 
iP NEW Y . 
IA ey SAN Branch: 265 State St. Chicag 
N %, ag The Correspondence School of 
Drawing Materials, . . ‘ 
wt Surveying Instru- | {Mechanics and Industrial Sciences. 
~ ments, &c. 
ee Drawing Instruments, Extra and Best Quality; SCRANTON, PA. 
German Drawing Instruments, Parazon, Duplex, Univer 
sal, Anvil Drawing, Helios, Blue Process Papers, Scales 
Triangles, 'T-Squares, &e. | 
Slide Rules: Mannheim, Duplex, Charpentier, &c. 
Catalogue on application. 400 





W. D. FORBES & CO., 
1300 HUDSON STREET, 
HOBOKEN, N. J. 


OUR EXPERIENCE IN EXPERIMENTAL CUN MAKING 
PLACES US iN A POSITION TO OFFER THE BEST FACIL- 
ITIES TO INVENTORS OF SMALL ARMS WHO DESIRE 
TO SUBMIT WEAPONS TO THE NAVAL BOARD. 








SAL, 





WALPOLE 
SOLDERING“ 


LIQUID or SOLID. 


full 





It saves 28 time and solder. 
The irons retain the heat longer. 
It makes a better job and costs less. 


It has been used for years and is a standard article. 
| Wherever older is used in tin, copper, brass, iron, or, in fact, all metals, | 


this liquid or salt is indispensable, 


| 
| 
| 





Samples and 
informa- 
tion cheerfully 


furnished by 


WALPOLE CHEMICAL 00. 


No disagreeable odors or fumes of acid, as by the old method where muriatic acid and zinc were used as a flux. 


OD DD DD DOD DTD IIa Tw 





FOOT POWER LATHES 


For Electrical 
and Experimen- 
tal work. For 
Gunsmiths and 
Tool Makers: For general Ma- 
chine Shop Work. 


High grade tools ; elegant in design, superior in com 
struction. The best foot power lathes made, and quality 
considered the cheapest. Send for catalogue "and prices. 


W. F. & JNO. BARNES Co., 


WHY EXTENSIVELY USED. 


Keeps well and holds its strength. 

It causes the solder to flow more easily, 

It leaves the metal bright and clear. 

It does not injure the soldering irons, like 
acid, andis unexcelled for tinning them, 

The irons tinned with it will wear longer 
than when anything else is used. 

On tin roofs it can be used after heavy 
rains without waiting for the roof to 
dry. It will not flow away. The roof 
can be painted immediately. 












Walpole, 
Mass. 


Cheaper than acid and zinc. 


1995 Ruby St., ROCKFORD, IIL. 


ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lro. 
21 Cross SrT.. 


LONDON, E. C.+ ENG 





Finseury. 
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MANUFACTURERS OF 


sz MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
: Pulleys, Hangers, Oouplings, Ete. 
= INJECTORS FOR ALL CLASSES OF BOILERS. 


WM, SELLERS & CO,, incorporated, 


PHILADELPHIA, PA. 








The LONG & ALLSTATTER C0., 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 


FOR ALL KINDS OF 





MULTIPLE PUNCH. 
BOILER, TANK AND STRUCTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS,CAR AND 
WAGON WORKS, PLOW SHOPS, &c., &c. 
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PLSXXXKAKAKARARAAARAAAA ALE 


YOU HAVE ANY SMALL ARTICLES 


| in Brass or Iron that you want manufactured 
{n quantities, write to THE Jones Bros. ELEcTRIC 
Co., 28-30-32 West Court St., Cincinnati, O. 








DETRICK & HARVEY 
MACHINE 60., 


Manufacturers, 


—— a. 







OPEN SIDE PLANERS 


Ready for Immediate Delivery. 


ee MACHINERY. 


MANUFACTURERS OF 


, NUT TAPPING. MACHINES. 


ESTIMATES CIVEN ON MACHINES 
IN QUANTITIES. 









TANDAR) | 
a ry) } 








r= 
aoe: LAD Ss. 


LTT roe —— 
‘i E“GRY 79H WARRANTED. fe 


' Catalogue Free. 





MARE YOUR TOOLS WITH A STEEL STAMP. 
XWE OO STAMP W's) 
123 CHAMPLAIN ST. 
CLEVELAND. CA/O. ) 
SEND FOR PRICE LIST NO. 4e 


THE PERKINS DRAW STROKE TRIMMER, 


An Indis aneeene Toc 
for all Be enc Woo 

workers, ieee t anc ‘4 
Bes abd ae sign. Infringers 
Pr uted. Trial, not 
ender ers, solicited. 


PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, Sastend, 























\THE BUFFALO STEAM PUMP. CO., 


MANUFACTURERS OF 


STEAM 


BUFFALO, N. Y. 


PUMPS 


FoR ALL SERVICES. 


,| NEW YORK OFFICE, 


76 JOHN STREET. 











a4 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. 


“os Ng gle IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
MINE Pumps, SINKING PUMPS, PRESSURE 


PUMPS, VACUUM PUMPS, ARTESIAN WELL 
PumPs, PowER Pumps, Etc.. ETc. 





Lowville Iron 


Centrifugal Pump. 


LOWVILLE,N. Y. 
PUMPS FOR ALL PURPOSES. 


iron, Brass or Bronze. New Patterns. 


> New York O%ice, 26 Cortlandt St., 


CHAS. J. EVERETT, Mar. 


Works Co., 








WRISSTOR 





PINDIAMTZ NWA? 


FT 


SW VS, DERROT, Nath 





BACK VOLUMES OF THE AMERICAN MACKINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, if ordered soon, as our 
stock is nearly exhausted. Price, unbound, $3.00 per 
volume, postpaid. Bound in cloth, $4.00 per volume (purchaser 
paying freight or express charges). No separate back numbers prior to 1893 


are now carried in stock. 


AMERICAN MACHINIST, 


Only complete volumes furnished prior to 1893. 


Address, 


203 Broadway, New York. 





LEVER ROPE_ 


ARTHUR'S PATENT, SEPT. 22,1891. 





ARTHUR'S “ “INIVERSAL ” ROPE GRIPS, 


Save the Expense of Hoisting Goods by Man-power. 
Have you Power in your Building, or can you 
put in Electric or Gas Motor? 


Please write 
to us, 


THE ARTHUR CO., Soasscueesvgres | 





a 








pHAMILTON 
ae TOL W, 


; tery Ohio, U.S. A. 


=~ | Fae sy) 
cay MODERN 


ott an 


16”, 22”, 26’’, 32’ and 36”’ 
Back Geared and Power Feed 


DRILL PRESSES 


A SPEC ECIA LTY. 
— QORRESPOMDENGR SOLIOITED. 


a 





THE 


Guaranteed strictly 
The 25 inch is 
work 


Machine Shops, 








Agents 





15-INCH PILLAR SHAPER. 





IMPROVED 


PILLAR SHAPERS. 


15 incH To 25 INCH. 


Heavy, Powerful and 
Rapid Workers. 


in every way. 


to the heaviest class of ; 
in lron and Steel | 
Mills, Engine Works, and 


: CHARLES CHURCHILL & CO. Ltd., London, England, 
SCHUCHARDT & SCHUTTE, Berlin, Germany 
EUGEN SOLLER, Basel, Switzerland, 


HENDEY MACHINECO. 


TORRINGTON, CONN. 


MANUFACTURERS OF 








first-class 


adapted 





etc. 


25-INCH 








SHAPER. 


PILLAR 
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THE NE Se AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed simple, c-mpound, and triple Expansion 
| and High Speed Engines. Enginés, High Pressure Boilers. 










i}]] Complete Steam Power Plants of 
Highest Attainable Effi- 
ciency, Address 


fem Buckeye Engine Co. 
= No. 26 Franklin Ave, 





SALEM, 0. 

ALBANY STEAM TRAP co., ALBANY, N.Y. 
RETURN AUTOMATIC 

se SPECIAL” STEAM PUMPS 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 


FOR PUMPING 


HOT CONDENSED WATER, 


mm Renewable Seat and Disc 


VALVES. 


qi meaie AND GOVERNOR COMBINED 








‘6 ’ | 
(iit. +s, GAS AND GASOLINE 
33d & Walnat Streets, 245 Lake Street, E Ni G ' N E s 


Philadel phia. 





Chicago. 
New York Agency, 18 Vesey St. 


35,000 SOLD. 


| MANY NEW IMPROVEMENTS 
FOR USE WITH 


| COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 
. wr GASOLINE. 


“OTTO" GAS ENGINES AND PUMPS 


Consume 25 to 75 Per Cent. Less Gas than ANY 
»ther Gas Engine doing the same work. 


The Simplest ever made. 
Send for Catalogue. 


SAPETY VAPOR ENGINE (0. 
83 Reade St., cor. Church St., 
NEW YORK. 


General Agents Wanted. 











WEBER GAs & GASOLINE ENG INE. 
Simplest and most economical 

engines on earth. 

\ Fully Guaranteed. 

7 Va A boy starts it, requires only a 
i few minutes’ attentio ma day 
i! Guaranteed cost of running 1 
i cent per hour per H. P. Write 
My forcatalogue. Address No.414 

y Southwest Boale -vard. 

my=—si«<WWEEBER GAS A 

7 GASOLINE ENGINE CO. 
sooo Kansas City, Mo. 


moore" STEAM ENGINES 
. tn to 100 | Horse Neage 
Pay ca oe 

























f Adapted to Heavy, 
N Continuous Work. 
SUITABLE 


=) Tubular & Firebox 
BOILERS 


eS: on hend — — 


os _" 
FRICTION ¢ cuTCH Uy ity y | 


Kewn 


eter & TAYLOR co. INDIANAPOLIS, .ND. 





AiR COMPRESSORS WIT 
Compounn Air Cytinders 
AnD Compounnd Steam Cri 
INDERS WITH Meveror Cor 
Liss VALVES. 


RAND DRILL CO., 


23 Park Piace, 
NEW YORK, U.S.A 
BRANCH OFFICES: Monadnoct 
Buik ling, Chicago Ishpeming 
Mic +h.; 1316 18th St., Denver ; Shee 
oke ( anada ; Apartad 





SNOVER 


. Z 830, 5 

| ‘i G° RS 
ee HANDSOME CATALOGUE ON 4 

Weey) WJONDENSER : 


ie CONOVER MF6.CO.39CortuaNorSINY se 
The HOPPES Live-Steam Feed Tae Purl 


Guaranteed to Prevent Seale in Boilers. 
mua) Using any kind of water. Hard Sheet Steel Trougha 
Easily Cleaned. 


HOPPES MANUFACTURING CoO., 
Send for Catalogue D- SPRINGFIELD, OHIO. 


EVANS FRICTION CONE CO.) , SN, BEVEL GEARS, 


———————— HANGING AND STANDING | a Cut Theoretically Correct. 
= ; CON ES, 2 I! For particulars and estimates apply to 


Bo ) MADEIN ALL SIZES. HUGO BILGRAM, 


ho ds i rae 
Thousan¢ n us MACHINIST, 
to 


mitting from 1 to 50H. P . For 
information address, Successor 
BREHMER BROS., 
440 N, 12th St,, Philadelphia, Pa. 


MOFFET PORTABLE DRILL. 















BOSTON, MASS. 


DRY STEAM. 










UNSURPASSED Weighs 42 lbs. and 
rT drills from 3¢ to 
ASA ° Fy 1% inches diam- 
gg hte s Centrifugal REAMER eter. 
Steam Separator. . | Runs with Steam 
a Eanes Dry Houses, ctc. | Will work in any —or— 
ss possiblon the steam taking © spiral position. 





Ce Compressed Air. 

















ured by 


J, ¢. TIMOLAT, 


894 91'S, Fifth Ay 
NEW YORK. 


CEYSTONE ENGINE i MACHINE woRKs, Sol for Circular, 3 


Fifth and Buttonwood Streets, Philadel 


WAMLPBLE 









Fa WATTS. CAMPBELL oar 7 


MANUFACTURERS ahaa YR N. J. 
OF IMPROVED ~~ Sag late 
CORLISS STEAM ENGINES oe 
Twn VARIETY | a OR 
CoNnTRACTS OWE Ree Oo 
TAKEN FOR [amecere PoRNTS™ 








— 








WAYNESBORO, 
PA 







p FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed ee and 

(Tandem Compound.) Ice-Making and Refrigerating Machinery. 
AUTOMATIC 

ITIGIt SPE = 











WESTON «= ) ENGINES 
HIGH PRESSURE BOILERS Pe) O46) weston ENGINE 60. 
COMPLETE POWER PLANTS aR TR RN 
CORLISS STEAM ENGINES. 

Tanks and Stand Pipes, Feed Water Heaters, Steel Plate Chimneys, Air Pumps and Condensers. 
PHILADELPHIA ENGINEERING WORKS, Limited, 


PAINTED POST, N. 
AND 
EO. D. HOFFMAN St 
Simple, Compound and Triple Expansion, Condensing and Non-condensing. 
Mifflin St., East of Front St., PHILADELPHIA, PA. Long Distance Telephone 1781. 








& Street, New York City 
t et, Chicago 


( Boston, Mas 
(; 318 re Sh Str et Philadelphia Pa. 


AMES IRON WORKS,” ok 
I ORR & SENBOWER ie 
VERTICAL, HORIZONTAL, MARINE a 


a0 ae “4 
HOISTING ENCINES, mans 


VERTICAL AND HORIZONTAL BOLLERS., 
WRITE FOR CATALOGUE AND PRICES, 
116 Liberty St., NEW YORK. “Factory at READING, PA. 








wa, Fs. © S. Clinton St., CHIC AGO, 


LINES ENGINEERING C0 


NIGETOWN, PHILADELPHIA, PA. 


49 DEY STREET, NEW YORK. 












Elevators, Conveyors, Fibre Graphite Bearings requiring no oil or other lubricant. 


Chicago-Link-Belt Machinery Co. 
DeVoe VeVeseVesesesesessesesetssetsse 





Power Transmitting Machinery, 


th St. and Allegheny Ave., Philadelphia, Pa. 
New York Office, 136 Liberty Street. 





CAN BE APPLIED AND REMOVED IN A FEW 
EQUAL 


ae , MINUTES. HAS A GRIP 
PATENT INTERNAL CLAMP COUPLING. FORCING FIT. 
BVee VVVVVVVA 


WTVVVs 
A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 


TO A 








Estimates and Plans fur- 






nished for transmitting 
Power by 


Friction uth Couplings. 4 MARIE ON TAL 
STEAM SIRENS, f._ VERTICAL 
nein > SHAFTING. 


17 Dey St., New York. _ * Also for Erecting same, 


20 AMERICAN MACHINIST 
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BROWN & SHARPE MFG. 60., 


PROVIDENCE, R.I., U.S. A. 


MACHINERY 482 TOOLS 


Visitors are welcome at our works. Ten hours (one night) by steamer, five hours by 
railroad from New York ; one hour from Boston. 
FOUR AND A — ACRES or FLOOR SPACE. 


Enetanp—BUCK & HICKMAN, 280 Whitechapel Road, Lon a mn, FE. { Fr k—FENWICK FRERES & CO,, 21 Rue Martel, Paris 


GeEeRMANY—SCHUCHART & SCHUTTE, 59 Spandauers e, | France—F. G. KREUTZBERGER, 140 Rue de Neuilly Puteaux 
Berlin, C. (Small Tools). __ Seine). 
Gernuany—G. DIECHMANN, Ansbacherstr, 5 Berlin, W. 62 Cuicaco, Itt.—FRED., A. RICH, 23 So. Canal St. 


MACHINE TOOLS. 
LIBOR-SAVING IRON AND  STEEL- 
WORKING. MACHINERY 


® Complete Equipments. 
THE NILES TOOL WORKS co-, 


HAMILTON, OHIO. 


NEW YORK, CHICAGO, BOSTON, 
PHILADELPHIA, PITTSBURGH. 








Prices and Specifications upon 
application. 











for Steam or Joint Packing, has no superior. 
It is manufactured in all thicknesses. It is 
JENKINS STANDARD PACK not loaded to increase weight. Does not rot 
“fin or burn out. Every sheet is stamped with 
JENKINS Trade Mark, like cut. 
ta I JENKINS BROS., 
NEW YORK, PHILADELPHIA, BOSTON and CHICAGO. 
BEMENT, MILES & CO., 
PHILADELPHIA, PA. 
BUILDERS OF 
FOR 
RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER 
SHOPS, BRIDGE WORKS, ETC., ETC. 
NEW YORK OFFICE, EaquitaBLe BUILDING. 
GEORGE PLACE, Agent. 





20 SIZES. | 


SPUR- AND SPIRAL-GEARED 


(‘““SELLERS’ MOTION’’) 
to 96’ ae? any 


MADE BY 


The G. A.GRAY CoO., 


477-483 Sycamore St., CINCINNATI, O. 





COULD & EBERHARDT, NEWARK. N. J. 


EOERHAROT S PATENT. IT I$ THE ORIGINAL NEW TYPE 


MOTOR 


RAPID. 
STRONC. 
ADVANCED. 
ACCURATE. 
FEW PARTS. 
WELL PROPORTIONED. 


IF INTERESTED IT WILL PAY YOU TO INVESTICATE. 


5 in use at 


Schenectady,N. Y. 


General Electric Co., 


THE PRATT & WHITNEY CoO., 


HARTFORD, CONN,, 


Manufacture LA T M E Ss of Various Sizes 


AND OF THE FOLLOWING KINDS: 


HAND, ENGINE FOR TURNING AND SCREW CUTTING, 
CUTTING OFF, GAP BED, PULLEY TURNING AND BOR- 
ING, TURRET-HEAD ENGINE AND CHUCKING, 

HAND WHEEL RIM TURNING, SPINNING, 
GRINDING, PATTERN MAKING, ETC. 


PRICE LIST AND DESCRIPTION GIVEN UPON APPLICATION. 


NEW YORK WFREROOMS: WESTERN BRANCH: 


136-138 LIBERTY ST. 98 WASHINGTON ST., CHICAGO, ILL. 


THE BILLINGS & SPENCER COMPANY 
HARTFORD, CONN. 
Machinists’ 


MANUFACTURERS OF 
Tools 
Hammers 


Phers 
‘Ratchet Drills 


Wrenches 
Eye ‘Bolts 


Taps 
Carbon Tongs 
Gauges 
“QUALITY THE BEST 

















Hand Vises 
DROP FORGINGS OF ALL DESCRIPTIONS 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E.C. 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russta—]. BLOCK, Moscow. 


WARNER & SWASEY, 


CLEVELAND, OFTTO. 


MANUFACTURERS OF 


* SCREW MACHINES 


= FIVE ——— —= 














IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


MANNING, MAXWELL & MOGRE, 


Manufacturers and Dealers in all kinds ot 


axcmmrsts TOOLS AND SUPPLIES. 























FIFIELD 
LATHES 


50 IN. 


GEO. W 
ENGINE 


TO 


7 
on application. 


Lowell, Mass, U. S. A. 


The Celebrated 
F. E. REED 
16-inch evens 


I 


FROM 


111.113 LIBERTY ST., NEW YORE, 


Cuts, Photographs and Prices furnished 





UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, : 
KEY-SEATING MACHINES _ 


AND = pee 
SPECIAL MACHINERY. - WAX 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


WYMAN*GORDON 


WORCESTER, MASS. 


a DROP FORGINGS 
—Woop | WORKERS’ VISES — 








J. M, ALLEN, PRESIDENT. 

WM. B FRANKLIN, Vice-PREsIDENT. 
F. B, ALLEN, SEconD VICE-PRESIDENT 
J.B Preece, SECRETARY & TREASURER. 








CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic Soar f: 10m 
BOLT CUTTERS, PAT: AUG. 255 1885. 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FOR SALE. 


We have several of our common engine lathes, 16 inch and 18 inch swing, 6 feet and 
8 feet beds, which we will sell at moderate prices. Weare taking these out to make room 


"IMPROVED HENDEY-NORTON LATHES, 


which we are now building exclusively. 


THE HENDEY MACHINE CoO., xi 


See our advertisement on page 18. 








Manufacturer 


Gi /.M.cARPENTER — 





PAWTUCKET.R.1I. _ __ 





We carry the largest line of Tools and Supplies in the City. 
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